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| "HOOREsS 
ARITHMETICE 


he 


I N | 
Four Books. 
| Treating of Yulgar Arithmetick in all 
| its Parts, with feveral new Inven- 
tions to caſe the Meipo:y , by Loga- 
rithms, Decimals, &c. fitted for the uſe 


J 


of all Perſons. gf 

Together with Arithmetick in Species or 
Algebra: whereby all difficult Queſtions re- 
celve their Analytical Laws and Reſclutions, 
made very plain and eaſte for the uſe of Scho- 
lars, and the more Curious. 


The Third Edition with 4 daitions. 


To whic! ave added two Mathematical Trearifcs : 


—_— —— 


gure called the ELLIPSIS. | | 
2. The two firſt Books of Mydorgtus h1s Conical Secti ons 


Engliſhed and compleated with Cuts. 


| By Sig FONAS MOORE,, Maſter Sur- 


eyor.of His Majeſty's Ordnance. 


DO Oo— 


London, Printed by R. H. for Obadiah Blograve, 
at the Bgar and Star in St. Paul's Church-yard, 1688. 
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1. A new Contemplation Geometrical upon the Oval F;: |. 


elf by that Reverend Divine Mr. W. Oughtred, | 
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'To the King's Moſt Excellent 
Majeſty, F AMES the 
Second, of Great Britain, 
France and ' Ireland, King, 
Defender of the Faith, &c, 


Moſt Dread Sovereign , 
N IR Jonas Moore the Au- 


rithmetick , having fimſhed 
a Second: Impreſuon , with ſome 
Mathematical Trafs here annex. 
ed, in the Year 1660. when you 
were Duke of York, Dedicated 
it to Your Majeſty in theſe very 


Words which follow, 


Az To 


TO THE 
ILLUSTRIOUS PRINCE 


JAMES 
Duke of YORK, 
Lord High Admiral of the Britiſh Seas. 


May it pleaſe Tour Highneſs, 
| Can rather hope for Your Pardon 


for this preſumption of mine, in 

humbly tendring theſe my La- 
bours to You, for Your Protefiion ; 
than I can expeCt the Approbation from 
others for this my Boldneſs, who ſhall 
| = know thele Reaſons following. 
1. None are fit to Patronize the Stys 
'® Mathematical but Princes, and Men - 


of 


The Epiſtle Dedicatory. 

of ' Qualiry : For, though they have 
in them the Grounds and Seeds of all 
Arts and Profeſſions, yet as to the Pro- 
feſlors of them they afford ſmall pro- 
fit , being Studia inutilia ; the old Pro- 
verb, as to them being truly verified, 
They have the Labour for their Pains : and 
therefore who more fit , Great Prince, 
than Your Self. to be a Patron, who is 
known to be a Loyer of theſe Studies ? 

2. Among the reſt of the Arts, to 
which Arichmetick puts forth her help- 
ing hand, Navigation anowlelaal a 
great aſſiſtance. No man can pretend 
to any moderate skill in it without As 
rithmetick , no account by the Log-line, 
no Proportion in Triangles , &c. 'with- 
out Arithmetick ; and therefors who 
more fit, High Admiral of the Seas, than 
Your Self to Patronize this Piece ? 

3. Whilſt Your Father, our late Gras 
cious Sovereign, (of Glorious Memory) 


was at Durbam , in His Expedition to 
A 4 the 


_ The Epiſtle Dedicatwy. 
the Northern Parts , -1 was fayoyred'ſo 
much by a Perfon of Quality. who 
had: acquainted”: His Majeſty, of my 
Studies,that I gave an account of them 

£0 Him, and received this: comfgtrable 
 Exprefizon from Him ,. That T- (bould 
follow: that Study , and. (hould receive Zn? 
_ couragement; and afterwards from. Holvis 
by Honſe, whets. your Highnels was at 
St. James's, . did- direct, that I ſhould 
be umployed as Your: Highneſs Servant, 
for. Your Inftru&ion in. 4uthinetith, uſes 
of the (Glabes,and' Geogr apby ; Aoud the Mar: 
licious'-pnd»cunniog; ſubtiley!:of -Mr.. 
Afchamy 'and Your! Highnels happy de- 
partie. | from rheave;;. cauſed, :\tbat to; 
great Progreſs was mbde chergin.: To: 
You.therefore, Jlluſtrions SIR .(vyhoſe, 
Word next to Ris:Sacred MAjc fiy, can: 
only Parronize:and:Advince the' Mas 
then: ficks and Mathematicians) 1, (whoſe 
name cannor be. found in the black. 
book ) with. all-Doty., Dedicate theſe, 


my 


,* > 
: F 
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my Labours, and humbly affer them 
at Your Feet , praiſing God for the 
Royal Reftoration', and praying'ico. him 
for the: Proſperity: of Fdis Majeſty and 
{ the Royal Progeny here, and future 
Happinels in.the World ro come. - *. 


| = I Totr Higbnefs moſt 


 Obedient Servant; - 
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| To: the Munureble 


Sir EDWARD MOUNTAGUE Ke. 
VICEADMIRAL: 


And one of the- Knights of 
the Honourable Order of 
the GART ER. 


My Lord, 
L L Loyal Hearts are now ſatisfed : 
I fee my Liege Lord and Prince 
( No Glory of Monarchs) reſtored : 7 
fee my Maſter the DUKE, Lord High 
Admiral , in full Splendour : And I %e 
You, my aſſured Mecznas , eſcaped out of 
the ways of the Wicked, His ViCE-A D- 
MIRAL: Andin You perceive all In- 
genuity and Arts ready to flouriſh: Who 
knows You, and doth not eaſily confeſs , That 
among the Gentry of England You are the 


great Mathematician, both for Theory and 
: Praftice : 


Praftice : The grand Maſter of Mulick, 
the great Favourer of Learning and Learns 
ed Men : Nay , mdeed, who us it that is 
any way excellent in what he profeſſeth, that 
doth not readily acknowledge You his Patron ? 
Amongſt whom,T, the moſt bounden of Your 
Servants, ſubſcribe to be, | 


\ 


Honourable- SI R, 


At Your Command, 


Jonas Mook. 


To 
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bn To the READER, 


Coarteous Reader, | 

- Hayeendeavoured with what care 1 could 
I to corredt the miſtakes both of Pex and 

Preſs, and to alter all Paſſages and Rules 
in my former Arithmerzck,which I could hear 
were miſliked, found too abſtruſe or difficult ; 
ſo that in effet this is wholly another thing, 
though I retain the order and method in the 
Chapters. For- the avoiding the Errors of 
the Preſs, (which Books of this kind are ſub- 
jet to) I have been much beholden to Mr. 
Fohn Leake, (an able Mathematicianand good 
Friend'of mine) who did Correct all the firſt 
Book, carefully amending the Errors of Tran- 
ſcription : the reſt was attended by my ſelf. 
In the ſecond Book of Algebra I have not 
proceeded to further Mytteries,but contented 
my felfito cmploy my whole ſtrength to ex- 
plain what was-formerly delivered,in the beſt 
manner I could imagine , and doubt not but 
have attained my aim, 7o write nothing that 
mitht be ſuperfinous', nothing - 400 difficult or 
obſcure : That Book ſerving tor an Introdu- 
tion to Mr. Owghrred's Clavis Math. Vietta, 


Des-Chartes , Diaphanius , and the reſt of 
| thoſe 


3 
53 


To the Reader. 


thoſe Learned Authors that have proceeded 
in-this worthy Art... { 
"Theſe Times have not encouraged me'to fi- 
niſh or compleat many Pieces'T formerly pro- 
miſed, and had by me : Indeed the abuſe in 
the birth in the Midwife's hand is none of the 
leaſt diſcouragements; a Piece of mine, of 
Aſtronomy and Aſtronomical Tables, which 
coſt mea years labour and above, was ſtifled 
in the Preſs, when one ſheet was brought 
forth , and a great part of the Copy loſt, 
though I know the method (not yet uſed by 
any) would have infinitely pleaſed the inge- 
nious : However I have hereunto added two 
Geometrical Pieces, one of the Efipfis my 
own, the other of the Conical Sections analy- 
zed by that Famous and Reverend Divine 
Mr. W. Ozehtred, tranſlated and compleated 
by me. All which (without any other aim 
or end but thy profit, content and pleaſure,) 
I offer to thy favourable acceptation, remain- 


ing 
A Lover of Arts, 
Jonas Moore. 


A 


A Catalogue of the Chapters contain- 
ed in the firſt Part of Moore's A- 
rithmettck. | | 
Hap. 1. A ſhort Introduttion into the Parts of 
1 Arithmetick, © mr 
Chap. 2. Addition of Integers, 
Chap. 3. Subſtraftion of Integers. 
Chap. 4. Of. Multiplication, 
Chap. 5. Of Diviſion, 
Chap. 6. Of Reduttior. EST 
Chap. 7. Of Geometrical Proportion diſcontinued, or 
. of the Golden Rule. . 
Chap. 8. Of the Rule of Three Indire& , or of the Iit- 
verſe Rule of Proportion. 
Chap. 9. Of the double Golden Rule , or Compound 
Rule of five Numbers. / 
Chap. 10. The Rule of ſingle Fellowſhip , commonly 
called Fellowſhip without time, 
Chap. 11. Double Fellowſhip, or Fellowſhip with time. 
Chap. 12. Rules of Prattice. 
Chap. 13. Of Allegation Meaial. 
. Chap. 14. Of Allegation Alternate, 
Chap. 15. Of divers uſeful Propoſitions concerning 
the Compoſition of Medicines. 
Chap. 16. Of Frattions. 
Chap. 17. The Rule of Poſuion. 
Chap. 18. Of Aruhmetical and Geometrical Propors 
tion continued, 


A 


The Contents; 


A Catalogue of the Chapters contained in, 
| the Second Part. 


hp- 1. Notation of Decimals, 

. Chap. 2. Reduttion of Decimal Fraftjons. 
Chap. 3. Addition of Decimals. 

Chap. 4. Subftrattion of Decimal Frattions, 
Chap. 5. ultiplication of Decimal Frattions, 
Chap. 6. Diviſion of Decimal Fraftions, 
Chap. 7. Of Compound Intereſt, 


A Catalogue of the Chapters contained in 
| the Third Part. 


oY the Uſe of the Logarithms in a more eaſe 
manner than formerly. 


A Catalogue of the Chapters contained in 
| the Fourth Book of A/zebra. 


Hap. 1. Of Notation. THz 
Chap. 2. Adaitionals of Rational Species, both 
Simple and Compound. 
Chap. 3. Of Subſtrattzon. 
Chap: 4. Of Multiplication, 
Chap. 5. Of Diviſon. 
Chap. 6. Of the four Parts of Numeration of Fra- 
&Fons in Species. 
Chap. 7. The Parts of Numeration in ſimple Surds, 
or Surds Coſſick, 
Chap.s, 


The Contents: 
Chap. 8. The Parts of Numeration in Compound 
Smras... TT : BS. . 
Chap: 9. Of equation ; and firſt of the Imoention.* 
or finding of it ont. | 


Chap. 10. Containing ſeveral Conſiderations of Two 
Numbers and © yeſts0ns deduced from them, wherein 


all the former Rules in this Book are pratliſed, being + 


very uſeful for the managing of an eAquation. 
Chap. 11; Containing many - Queitions of . ſeveral, 
Subjefts.. | Cs! Rp rn 4 


i ————. 


Two Mathematical Treatiſes here annexed. 
f pe ' \ : 45 19S | 


1. Io Ntituled , Contemplationes Geometricz , 7-2 
two Treatiſes. 1. 4 new Contemplation Ge- 
.” ometrical upon the Ellipſis \, plainly ſetting ont the. 
Nature of that Figure. .. LARA 
2, Conical Seftions, or the ſeveral Seftions of a Cone, 
, being an Analyſis of the .two firf# Books of Mydor- 
, gius ; and whereby the Nature of the Parabola, Hy- 
perbola and Ellipſis are very plainly laid down, 
Tranſlated and drawn from the Papers of the Learned 
. Mr. William Oughtred, By Sir Jonas Moore, : 
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CHAP.1. 


EIT 


CHAP: I: 


A ſhort Introdudion into the Parts of 
 Arithmetick, | 


RITHMETICK is the Art bf fum- 
bring well: . | 
The Sabjeft of Arithmeritk is Num- 
ber, as that unto which all the precepts; 
and doCtrine of the Art of Computation (whether 
by nuitibers whole or broken) hath a particular 
Relation. 

2. Arithmetick. is either ſimple or comparative, 

3. Simple, is that which conſidereth the ſimple 
nature of Numbers. | | 

4. Number, is that, according to which any 
thing is nnmbred. 

According to an rinit any thing is faid to be one; 
as one God, one World, &c, [This is according; 
to Ramus © the Ancients ſay, that unity 1s the be- 
ginning of Number, yet no Nunber.] | 

But. 6ur modern Numeriſts reſt themſelves not 
fatisfied with this Definition of the beginning of 
Number, it being altogether difagreeable to' the 
principles- of Geometry , Muſick; Time, &c. . 
whoſe beginnings ate called a Point, a Sound, a 

B : Moment; 


ou GD. 
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Moment, &c. and are defined to be indivilible; 
but an Unite is diviſible ad infinitum, and therefore 
can it not be the beginning of number; and con- 
ſequently, if that which is diviſible cannot be the' 
Beginning of Number, it mult of neccility be (0) 
a Cypher, or nothing, that is its Beginning; tor 
that which is greater than (oO) nothing may 
be divided and ſubdivided. into parts ad infins- 
tum. For as a Point in Geometry 1s defined to be 
the Beginning of Magnitude, and it ielf no Magni- 
tude; ſo may a Cypher be ſaid to be the beginning 
of Number, and it ſelf no number ; nor 1s the one 
any more diviſible than the other. ide Cockers A- 
rithmetick Chap.1, Def. 2, 3, 4 and 5. 

According to the number two things are faid 
to be two, astwo Starrs, two men, &c. 

5. Number is either whole or broken, 

Whole we call Integers from the Latin word In- 
tegrum, and broken Numbers Fractions, 
| 9 . A whole Number is either of unity or of mlti- 

ze, 

7. An unity or azite is the beginning of mwltirude, 
though not the beginning of Number. 

8. Multitude is the ColleCtion of unites,as 1,1,1,1, 
I ol ,1,1,1,1, are equal to 10. being collected toge- 
Lacr, 

9. Frattions from the diviſion of the Unite into 
parts; As one Yard being divided into four equal 
. Parts, the half of thar Yard is leſs than one, and 
is ſet downas a Fractionthus, *. 

10. In Numbers of any £ Notation, 
ſort, two things are to be and 
conlidered, viz, CNumeration. 

EE, Il. Notation 
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i i. Notation teacheth how to deſcribe any num= 
ber by certain Notes or Characters, and to de- 
Clare the yalue thereof being ſo deſcribed. 

This QNVorartion is that which ſome call Naumeras 
rion. 

12. But Numeration (here) is that, which teach- 
eth how from Numbers given to ſind out another 
required, and which (as is afterwards declared) 
conſiſts in the Compoſition and Dyſolution of Nums 
bers: 

13: Notation ( t. Certain and Determinate; 

(as it is here cn 2. Uncertain, Undeterminate,and 
lidered) is, Arbitrary. | 

14. Notation certain and determinate, TI here 
call that moſt excellent Invention of expreſling all 
Numbers whatſoever by theſe ten Characters,viz: 
1, 2,3, 4, 3» 6, 7, $, 9, 0. whereof the firſt nine are 
commonly called ſignificant Figures, and the laſt a 
Cypher, which ſignifies nothing, but only ſerves 
to augment a Number according to its place. 

15. Theſe 10. Charattcrs for the expreſiitig of 
all Numbers are ordered into certain places, pro- 
cceding from the right hand towards the left, in 
a accimal Progreſſion ; ſo that the firſt place is of 
Unites, the ſecond of Tens, the third of Hun- 
dreds, the fourth of Thouſands, &c, As here you 
may ſee in the Example following, where the 
Order of the. Places is noted by the Letters of the 
Roman Alphabet, and the value of them by the 
Capital Numeral letters, X for the place of Tens, 
 C tor the place of Hundreds, and 24 for the place 
of Thouſands, &c, 

B 3 Exanplt 
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ba oo Ss SB a i dh a } 

tf2 i3 os 6 9]8 9 ot a oſs, 5. 675 ®. » 

nm. m. m./m, m. m.ſm. m. m.ſm. m. m.ſm. m. m.\C x Ef 

mim. mM. M.jm. m. m.jm. m. m.ſm, m. m.|C X 8. 

mn jm. m. m./m. m. m,jm. m. mI1C X of 

Mm.jm. Mm. M.'m. m- mT _X 

mm. m. m. X 

m.|C X 

Z] 

N 

q "2 

che fixth jrhe fifth rhe forrth the thira [che 2d pe-the firſt 

2:[period is Period is [Peticd is | pericd is riod of 'Pcriod of | 


of thou jof thou: ! thoutan. |rhouſangs. unites, 

Þ fof thouC. {of thoull Jof thoul | ot thoull 
of thouC of thouf. Jof thou | or 

Y fof thouCl of thouſ, ] or LAfhtcon. 
of thouC jor mill. Jthouſinds 

of thou. ;of mill. Jofmillions . 
of mill. ,0r Dm. 

| of mill. | | | 1 


16. From hence all Quaztiries take their Deno- 
mmation. , 

17.All Quantities under the namber of 10 are ex- 
preſſed by figures under (v) or in the Unites place; - 
all aboye 10 and under 100 with Figures under 
(a) in the Tens place, and with Cyphers or Fi- 
gures in the place (uv) that is Tens and Unites ; 
and fo of the reſt. 

18.1f the Quantity conſiſts of two Figures, as of 
57, it {ignifieth fifty ſeven, as if it ſhould be 50 and 
7. if of three Figures as 789, it ſignifieth ſeven 
hundred eighty and nine, as if it ſhould be 709, 
So, and g. and after this manner are all Quanti- 
ties valued that fall in the firſt period. 

19. If the Quantity fall in the ſecond, third, 


&c. as conſiſting of more than three Figures,note 
this 
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this always, that after you have diſtinguiſhed the 
Figures into periods, as-in the Table, the Figure 
laſt in each period gives diſtinftion or name to the 
reſt in that period, as 75 : 221. fignifieth 75 thouſ., 
221. and' 325 : 317. fignifieth '325 thouſand 317. 
Likewiſe i: 758: 327: 821. {ignifieth 1 thoufand of 
Mull. 9758 Mill. 327 thouſand, 821. that ſo having 


| learned the value of three Figures, the Values of 


the reſt are eafily known. | 

20. Thus are all whole Nambers expreſſed in 
one rank of Figures. But Frattions are exprelt in 
two ranks with alittle Line between them. The 
lower being called the Denominator, and the up- 
per the Numerator ; as if the 17 twentieth parts 
of any thing were to beexprelled, it is thus done, 

| I7 Aumerator, 
20 Denominator, | | 

21. An Unite, or any whole thing,may be con- 
ceived in the mind as diviſible into any equal parts 
whatſoever, and theſe parts borrow their Name 
or Denomination from the number of parts, ſuppo- 
ſed to be contained in that Unite. 

As if the Unite be conceived to be divided into 
two parts,the parts are called ſeconds or halves,ard 
the Denominacor or Name of the parts will be the f1- 
gure 2.thus 2. So if the Unite be ſuppoſed to be di- 
vided intothreeparts,the parts are called Thirds, 
and the Denominator 3, thus 3. If into 20 parts 
(as inthe Example before)then the parts are called 
twentieth parts, and the Denominator 20. 

22. The Number of parts ſignified in the Fra- 
Ction is declared by the Numerator. For that 
B 3 part 


"Elke. 
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part of the Fraction ſheweth always how many of 
thoſe Parts namel are underſtood, 

As if an Unite were ſuppoſed to be divided in- 
to 3 parts, and one of thoſe three parts were to 
be expreſt, it muſt thus be done ; with the Nu- 
merator 1 over the Denominator 3, . viz. } one 
third part, which of one ſhilling taken as the U- 
nite and divifged into 3 parts is 4 Pence. - 

If two of theſe third parts were to be expreſt; 
it muſt be thus ; with the Numerator-2 over the 
Denominator 3, viz. 2, 2 third parts, which of a 
Shilling taken as before 1s 8 4. | | 


More Examples. $ 
: One half. 7 one fifth part, 5 parts, 5 parts, 


* four fifth parts, 5 five ſeventh parts, { one tourth 
part, Or one quarter. _ | 


. 5 Three fourth parts, or 3 quarters, $ one fixth 


part, which of a Crown is 10 pence, }-five ſixth 
parts, which of a Crown is 50 4. or 4 jh. 2 4.5 one 
{ſeventh part, ,; ſeven tenth parts, 3, thirty ſeven 
hnadredth parts, 324, three hundred ſeventy and 
five, four thouſand, ſeven hundred eighty ninth 
arts. ;- -. 

F Where in this laft Example, the unite is ſuppo- 
ſed to be divided into: 4789 parts, and of theſe 
parts 375 are ſignified by the Fraction. 

- 33+ Thus are FratHozs expreſt at large, but we 
uſe a more brief Expreſlion of ſome kinds of them 
by omitting the Denomirators, when the parts are 
cammonly known, and have names either Artifi- 
Fial or Inartificial, and that there be ſome mark 
or fign to diſtinguiſh them, AS 


Wea. 
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As becauſe the twentieth parts of a Pound are 
famouſly known by the name of Shillings, we uſe 
to ſay and write 2 5. 35.45.55. 65.75. 85,17 5, 
briefly with the Numerators only, and not fully 
with the Denominators, thus Z,, 3, f., £, So» or 29 
;7, of a Pound. 

The ſame we do alſo in the twelve parts of a 
Shilling, faying, 1 d. 24. 34. 5 d. 104. briefly 
with the Numerators only, and not fully thus, 
£5 2.2 2:2 £3 12) Of a Shilling with the Denomi- 
nator. - | 
The like is ſaid and expreſt by the famous parts 
of Weights, Meaſures, Time, &c., Weights are 
commonly Troy, or Averdupois, either little or 
great, as in the Tables following. 


«4 


i 1. Table of Enzlijh Coyn, 
1 Farthing | | 1 Farthing, & 
4 Farthings 2G | 1 Penny 
& Pence 1 X | 1 Groat 
12 Pence = | x Shilling. 
20 Shillings | 1 Pound. 
2. Table of Troy Weight. 
24 Graynes | | 1 Penny weight. 
20 Penny Weight \ © ! x Onnce. 
12 Ounces (weight | £ | 1 Pound Troy, 
14 Ounces 12 penny 1 Pound Averdupois. 


—_—_— 
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3. Table of Averdupors, 
16 Prams th | 1 Ounce Averdupois © 
16 Ounces | 1 Pound Avyerdupois 
14 Pound 1 Stone 
2 Stone 28 ib © j * Of an Hundred 
4 Stone 56 th '* | ! An Hundred 
8 Stone 112 i E | 1 Hundred 
5 Hundred 1 Hogſhead . 
ro Hundred | x Butt or Pipe 
20 Hundred 1 Tun or Load. LY 
4. Table of Apothecarys Weights. 
as Grains of Wheat 1 Scruple E 
5* Scruples ſy | 1 Dram 
8 Drams | S { 1 Ounce 
12 Ounces | 1 Pound, 
" - _ —C — 


All which are expreſft in Account without 
Denominators by Charatters thus, 


A Pound 4 0s ——_ 'JY 
A Shilling S | Adram_ | 3 
A Penny. d | A quarter x 
© fy by | ob A > man; by. A 
An Ounce | z | An Hundred C 
A Grain | gr. |. weight |}. | 


BOS wineyt > ng 2 
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: 5. Table 
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5: Table of long Meaſure. 
eons et nn pe FEES _——— —_ 
3- Barly Corns | x Inch 
4 Inches : Palme 
12 Inches or 3 Palmes 1 Foot 
3 Feet | 1 Yard 
3 Feet and 9 Inches o | I Ell 
5 Feet 'S | I Geo. Pace 
6 Feet or 2 Yards Z | 1 Fathom 
5; Yards | | 1 Perch or Pole 
40 Perches or 132 Paces + I Furlong 
8 Furlongs or 320 Per- 1 Mile 
3 Miles (ches I League 
» 6. Table of dry Meaſures. 
2 Pintsor Pounds | -- | 1 Quart 
2 Quarts 1 Pottle 
2 Pottles 1 Gallon 
2 Gallons | 1 Peck | 
4 Pecks © | 1 Buſhel Land-Meaſure 
5 Pecks E 4 1 Buſhel Water-Meaſure 
4 Buſhels | | 1 Coombe | 
2 Coombes 1 Quarter | 
4 Quarters | I Chalder 
5 Quarters I 'T'un or Wey 
7. Talk 
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7. : Table of liquid Meaſures. 


"a _ Re EIS 


2 Pints WEE. 2: 

2 Quarts 1 Pottle 

2 Pottles | | 1 Gallon (Herring 
$8 Gallons | 1 Firkin of Ale, Soap, 
9 Gallons Ef | 1 Firkin of Beer 

2 Firkins =< f 1 Kilderkin 

2 Kilderkins 8 [ 1 Barrell 36 Gallons 

42 Gallons 1 1 Teirce 

63 Gallons - 1 Hogſhead 

2 Hogſheads | 1 Pipe or Butt 

2 Butrs 252 Gall. { I Tun 


_ 4 ” —_—  —_—— ve _—_—_” 


8. Table of Time. 


60 Seconds 1 Minute 

60 Minntes 1 Hour 

24 Hours © | 1 Day natural 

7 Days i & | 1 Week 

4 Weeks | =] 1 Month 

13 Months 1 day 1 Vulgar year, or 365 
days. 


CIT 
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The comparing of theſe Tables with Forrain 
accounts ſhall follow in its due place. 

23. From this Abreviation of Frattions ari- 
ſeth that late maſt uſeful Invention of Deo9mal 
Arithmetich , 
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Arithmetick,, where the Denominators are always 
I with Cyphers, 10, 100, 1009, 10000, Cc. and 
therefore the Denominators are quite omitted (as 
always certainly, known being ſtill more by owe 
place than the Figures of the Numerator) and the 
Numerators only ſet down, as ſhalt be more fully 
ſhewed hereafter. a 

24. Hitherto hath been ſpoken of TVotation cere 
#ain, and determmate, 


Now 


Notation, nneertain, undeterminate, and arbitrary, 
is when any Quantity, eitlier Magnitude or Nan- 
ber, whole or broken, for the time preſent (or 
during the working of a Queſtion} is noted by 
any Letter of the- Alphaber, as by A. B. C. D. E. 
a.b.c, d,e, &c. ' And when the Queſtion is end- 
ed, and another Queſtion is in working, the ſame 
Letters may ſignifie other Magnitudes or Num« 
bers,accerding to the will of the Arirhmericiaz. 

25. The Letters thus arbitrarily ſignifying mag. 
nitudes or numbers, are called their Spectes , 
and the ordering theſe in Arithmeticall form is 
called in Latine Aruhmetica ſpeciofa, or Loviftica 
ſpecioſa, and ig Ergliſh I call it, Arithmetick in 
Species. | | 

26. The expreſſion of quantity or number in 
this way is molt doctrinal aud of great cafe. As in. 
the fourth part you ſhall find, that any Arithmerj- 
cal queſtion proponnded, though otherwiſe very 
difficult, may eaſily receive ſuch a Reſolution in 
Speetes, that thereby in numbers when 'you picale 

kc 
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it may be anſwered ; beſides the infinite help to 


Memory in the Invention of many. Rules therein, 


concerning which more 1n its proper place. 

Thus we have done with the Notation of Quan- 
tities in Numbers. 

27. Numeration is that by which two Numbers 
being given, we do rightly find out the third, and 
' 8 comprhended under” Compoſition and Diſſolution. 

28, Compoſition comprehends Aaairion and Mute 
tiplication , Diſſolution, Subtrattion and Diviſion. 

Addition and Subtratton being accounted the 
prime and fimple parts of NVumerarion ; Mulripli- 
cation, and Diviſion the Conjuntt ; and now we are 
to proceed to the reſt of the work. | 

But for the better remembrance of that which 
hath been ſpoken, and the ealier underſtanding of 
that which hereafter i is to be taught, it will be ne- 
ceſſary to proceed.-in ſuch an eafte Method,as may 
ſooneſt be imprinted in the Memory, of him that 
would deſire with ſpeed to by an- ng 
Arichmeticiaa, 


-| 4 


Thus having ſhewed (as it were} the Sum of all 
the Arithmertician's Task, we will praceed to de- 
clare the manner of Operation in all the particu- 
lars mentioned, obſerving this order in this firſt 
part, iz. Firſt of the four principal parts of 
Numeration, viz. Addition, Subltra&tion, Mul- 
tiplication and Diviſion, in Integers, with all 
ſuch caſte Rules as may advantage the Memory 
herein 3 then of Proportion, and other Rules 


Taereon 
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thereon depending, together with the ſame four 
parts again, 1t vulgar Fraftions, and parts of 
Numbers;ſecondly,the Doctrine of decimal Frafti- 
ons; thirdly, the uſe of the Logarithms, or Artifi- 
c al Numbers ; ard then tothe fourth part in Spe- 
cies, and ſo by Gods aſliſtance, paſs through: all 
the uſeful parts of Arithmetick in order. : 


—— 
— 


CHAP. -IL 


Addition of Integers. 


I. Daition is that part of Numbring or NVu- 
meration, whereby two or more Numbers 


are added together , and ſo the total or ſum of 


them is found. 

2: For theeaſie apprehending of Addition and 
Subſtrattion, conſider theſe pricks ſtanding di- 
re(tly all in ſtraight lines, which we call Ranks, and 
every prick diredtly over another,which we call 
Fyles, 


$914 


"Ranks 
3. In Addition of Numbers the Numbers to be 


added are to he ſo orderly placed in Ranks and 


Fyles, as that all the Figures of the ſame place muſt 
Ky | ever 
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ever ſtand in the ſame Fyle, and thena line is to he 
drawn under them, remembring to ſet Unites un- 
der Unites, Tens under Tens, &c. 

4+ Then beginning at the right-hand Fyle all 
the Figures therein are to be added together, and 
their Sum (if it conſiſt but of one Figure) is to be 
ſubſcribed under the line, and in the ſame Fyle, 
the ſame mult be done in every other of the Fyles ; 
but if the Sum of the places or Fyle conſiſt of two 
Figures, that is,amount above 9 ; then the right 
hand Figure is only to be ſer down, and the left- 
hand Figure to be reſerved, and added to the next 


place or Fyle. 
5. In Addition all the Numbers taken together 


are equal to the Sum. 


Examples. | 
: 
42 9851 1645 981275 
ha 7350 345 112345 
98 182 98 2981 
37583 2 329723 
2090 5498 
957 
32 
— 395t 
x 140O9E 


Explanation of the Examples, 


In the firſt Example it is defired, that 42 and 56 
may be added together, ſetting them as in the 
Examplein Rank and Fyle, ſo that always Uaites 


may ſtand qunder Unites 3 we fay in the laſt 
; Ranks 
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Rank, 6 and 2 makes 8 which is ſet under the 
line in that Fyle, then 5 and 4 makes 9, which is 
ſet under his own Rank. So is their Sum.98. 

In the ſecond Example,it is deſired to add 9851, 
and 7850, and 182, in one Sum, ſetting Unites 
in one Fyle, and the reſt as in the Example, I ſay 
2, ando, and 1, makes 3, to be ſet in the ſame 
Fyle; then ſay 8,and 5, and 5, makes 18. I ſer 
8. in that Fyle, but carry the 1. to the next, 
(which. is to be obſerved in all) thenl ſay 1. that 
I carried, and 1, and 8, and 8, makes 18. I fet 8. 
in his Fyle,and carry 1.Laſtly,t.that I carried, and 
7. and 9. makes 17. both which are ſet downia 
their proper places, as in the Example, and their 
ſum is 17883, 

The reſt of theſe Examples are wrought as is ſet 
down, in the foregoing Rule, viz. 

In the third example, where it is required to 
add 1646 and 345 and 98 and 1 together, in or- 
der to find out:their Sum ; to perform which I firft 
place the number 1646, and then the number 345 
under it, in ſuch order that the Figure (5) which 
is in the Rank of Unites, may ſtand under (6 ) 
the place of Unites, in the firſt number; and like- 
wiſe (4) the place of Tens in the fecond number 
- under (4) the place of Tens in the firſt 3 ard 
(3) the place of hundreds in the ſecond Nnmber 
under (6) the place of hundreds in the firſt;then 
I proceed to place down the other two Numbers 
212. 98 and 1, {till obſerving the ſame order of pla- 
cing Unites under Unites, "Tens under Tens, &c. 
as before hath been taught ;, and then pracced to 
vhe Operation, ſaying, 1 and 8 makes 9, and 5 

| | IJ 
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iS 14, and 6 is 20; now becauſe 5o conſiſteth of 
two Tens and nothing over, therefore 1 ſet(o)un- 


der the line in the Rank of Unites, and carry 2- 


(for the two Tens) to the next Rank;ſaying 2 that 
-] carry and 9 is x1, and 4 1s 15, and 4 makes 19, 
which is 9 more than one 10, therefore I ſet down 
9 under the Line in the place or Rank of Tens, 
and for the one Ten, I carry 1 to the next Rank ; 
and proceed ſaying 1 that I carry and 3154, and 
& 15 10, thenlT ſet o under the Line in the Rank of 
Hundreds,(becauſe the ſum of that Fyle is even 10) 
and for the Ten I carry 1 to the next;and proceed 
ſaying, 1 that I carry and 1 is 2, which I ſet in the 
Rank of Hundreds under the Line, and fo is the 
Whole Work finiſhed; and I find the ſum of all the 
1aid given numbers to be 2099, as appears in tle 
Example. And here 

Note, that when it is required to add ſeveral 
Numbers together, in placing them one under 
another in order to Addition,it matters not which 
of the Numbers you place firſt or uppermoſt; 


whether a number of one or two places, or oneof 


five or ſix places, if any fuch be given; for the 
Operation will ſtill be the fame, and their Sum the 
iame, if the third Rule of this Chapter be obſerved 
in placing them ; which indeed is all that is herein 
required, as you may ſee in the fourth Example 
foregoing ; where the two firſt numbers that are 
placed conſiſt of 6 places, and the third conſiſteth 
but of 4 places, and the fourth again conſiſteth of 
5. places, &c. I thought it neceſſary to give this 
Caution, becauſe I have known young Learners 
oftentimes puzled in the placing of their i 

or 
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for wien they.haye found their Sum ' to- de: falſe 
according'to their Proof, they: have been/apt.to i- 
magine their.Error to have proceeded from a 
wrong placing of their given numbers. ,2:; Obſerve 
the following Examples, where the Numbers to 


be added are A PE 2112 389 
DT ao 4 
234 : way 11D VIC 12H 
176 240301653 [BF NCNERIT 
9 ts Das 15 "$485 1: 7h. : 
163 -*; | 1: Gal bis $112 
45: | 37648: 17 T6 ] 
PIO 219 W-176: 

Stn 432 Sum 39696 


Here followeth Addition of Nembovs __ 
Tveral Denominations, and firſt of 


Addition of Money. 


Wi7 fie it is required to add rogether. ſeveral 
Sams of  Money,that are of divers Deno- 
minations, that. is to ſay, if they. conſiſt of Pounds 
and Shilling, or of Pounds, Shillings and Pence, 
or of Pounds, Shillings, Pence and Farthings, or 
in Weight of Pounds, Ounces, Penny weights, 
and Grains, &c. You are then (in the placing of 
the given Numbers in order to Addition) to ob- 
&rve the following 


Rule, 


Let every Denomination be placed une, its 
C  _ _ Corre: 


18 Of Addition. Chap. 2. 
| -Cotreſpendent Deivinitation, that\is: to ſay, let 
-Ponnds:be- placed! under Pounds; Shillings under 
'Stnilings,-Pence under Pence, and Parthings under 
| yy ec. ' 
nb ; Thendvdw'a Line ankutwack the Work, and 
begin at the loweſt: Denomination, vjz.that on the 
Right hand, and add them all together, then con- 
ſider how many Unites in the next ſuperior Deno- 
mination are contained therein, and ſer down the 
SurpluſagE{over and above the Unites) underneath 
the ſaid Lineunder its proper Denomination, and 
carry theUUnites to the next, &c. proceed after 
oe ſame manner tel the whole Works comple- 
re 

As in the following Example, where it. is requi- 
xyedt6 add-1261. 13 4.08 4. 3 grs; and2401. 105. 
11d. and 64 1. 08's. 04d. 29rs, and gl. 11 5. 06d. 
T gr. and to find out their Sum. 
| Inorder wherenato [' firſt place the given Num- 
bers one under another, 1 in order as is before dire- 
weed] and as you ſei in the Mowing Work. 
a A 14 be 
10P03J ic 4 , 5, d. Os 
DUST 126—13-— 08-3 
240 —-10 —-II—© : - 
64—08—07—-2 ' 
Sga— [ — 36 —— EL 
4.41 he Se _— 


Then [ begi at the Right hand to add them to- 


_ 'viz. at the Dedotniaation of 'Fatthings, 
| ſaying 


TY P'Þd po_ wn yy Ll 
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ſayingy2.2, and 3 Farthings are-ſix-Farthings; 
which is one Penny and two Farthings,,wherefore 
I put down the two farthings under the Denomi- 
nation of Farthings, and: carry the Penhy'to the 
Denomination of Pence:; -and proceed, .ſaying, 1 
that Ecarry and 6 1s 7, \aft@ 7.18 14, and 1115s: 25, 
and 8 makes 33 Pence, which is 2 Shillings'and 9 
Pence, wherefore | put the 9g Pence down under 
the Denomination of Pence, and carry:thes 41$kil- 
lings:ta:the Denomination of Shillings, and 'ipro# 
ceed ſaying, 2 that Icarry and 14 is 135! and Boig 
21, and 10 is 31, and 13 IS 44 Shillings; which is 
2 Pounds 4 Shillings, wheretore I put down 4. 
under the Denomination of iShitlings, 2nd carry 2 
to the Denomination of. /Pounds; and \preceed, 
ſaying, 2 thatl carry and 91S 11, and 41s 15, and 
6 1s$21, wherefore I put down 1 under the Line, 
and carry 2 (for the two tens) to the- next File, 
and proceed ſaying 2 that 1 carry and 6 is8, and 4. 
is 12, and 2. is 14, wherefore 1- put down 4 in its 
proper place under the Line, andcarry 1 (for the 
ten) to the next File; and proceed ſaying, 1 that 
I carry and 2 is 3, and 1 IS 4, which 1 likewiſe ' 
place under the Line, and ſo the Work is finiſhed, 
and | find the Sum to be 44r /. 4 5. gd. 2 qrs. as 

you may ſee by the Example. TT 
But it is a method uſed generally in theWriting- 
Schools,to make a Point at ſo many Unites ineve- 
ry inferior Denomination, -as'make an Integer in 
the next ſuperiour, and to carry ſo many Unites 
thereto as they make Points ; and to proceed-in 
the ſame manner, till they come to the -greateſt, 
or higheſt Denomination ,: and then to carryiian 
C 2 Unite 
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Uniteifor every Ten;tillthe Work be finiſhed ; as 
inthe: folowing Examphe. | 
«if ong(! 512 * 719M Ls 8 T1977; 
i\Letit berequired to-add:345 1. 165. 104, 3 grs. 
and 126 l. .14'5. 07 d.:2:4rs. and 6241. 075.06 d. 
2:9r5:and 240 1. 065.708 d..2 qrs. together,and to 
bring them to one Total Sum. 
13, i: GVWOU + 

Firſt they. are to be placed one under another in 
order,. as hath: been before direfted, which is as 
you ke:in the following Operation. . 


L191 uh 

(62 ff 345 16. TO. 3. 

Syums to he )126 14.07 2 

- . added, 'Y624 07 06. 2, 
' 2ri3 1; (2401106 O8 2 


A_ 


Total Sum L337: 053::.00; 8:+:. | 


Lo — — — 


The Example wrought. 


Firſt, beginning at the Denomination of -Far- 
things, I.fay 2 and 2 'make 4, and becauſe 4, Far- 
things is a Penny, I put a Point at the ſecond 2; 
then proceed ſaying/2 and 3 are'5, wherefore I 
put-a Poynt at the 3 for the Peny, and place 
the.odd:Farthing under the Line, and under the 
Denomination of Farthings ; and becauſe there is 
two peints made in the Farthings, I carry 2 to 
the;Pence; and proceed ſaying, 2 that I carry and 
8 make 10, and Is 16, now becauſe 16 Pence is 
<£3:0dJ- | 1 Shilling 


- 
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1 Shilling 4 Pence, I put a Point at 6, and carry 4 
to the next Figure taying,''4and7is 11, and 10 
is 21, and Þecauſe 21 Pence is 1 Shilling 9 Pence, 
E make- a Point at 10, and put the 9 Pence under 
the Line, and under the Denomination of Pence, 
and for the 2 points made in the Pence, I- carry 2 
to the Denomination of Shillings, and proceed to 
the Shillings ſaying,2 that I carry and 6 i$8, and 7 
is 15, and 14 is 29; now becatiſe 29'$hillings is 1 
Pound 9 Shillings, I put'a Point againſt*14, and 
carry the 9 to the next Number ſaying, 9 and 16 
make 25, which is 1' Pound 5 Shillings, wherefore 
I put a Point at 16, and place the 5 Shillings under 
the Line, in the Denomination of Skullings, and 
for the two Points therein I carry 2 to the De- 
nomination of Pounds, and proceed laying, 2 that- 
I carry and 4.is6,and 6 is 12,and 5 is 17,wherefore 
I put down 7 under the Line, and carry'1-(for the 
10) to the next place ſaying, 1 (that l'carry) and 

is 5,and 2 is 7, &c. a$Shath befoye beendireCted;' 
£ that the Work being compleated, [the Sum is 
found to be 1337 /, os 5.09 4. 1 gr. as appears by 
the Example. | DEN I kd 
More Examples wrought the ſame way are ſich 
as follow. mo | oh 


C 3 | | Exampels, 
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Sum . 1123 ,@7,:,01; 12 |. 09,, O09 , 1 


- K . x | 95 » . . F 
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This laſt way (of placipg| Farthings by them- 
ſelves, under-aparticular Degamination, and like- 
wiſe of making pricks in the Farthings at. every 
(4) Peny, and an.the Pencqat every (12) Shilling, 
and rags Shillings at every (20) Pound, ) is gene- 
rally taught in, the Writing-Schools,- but is got 
practiſed by Merchants, Tradeſmen, Book-keepers, 


&c. But, their Method is, to place the Farthings 


cloſe to the Denomination of Pence, wzz...for one 
Farthing they {et ;, for” 2, Farthings, or a Half- 
Peny they put ;, and for three Farthings they put 
3, as for Example, if I would ſer down fix Pence 
Farthing, it is thus done 06; with the mark of 
Pence over the 6; for four Pence Half-Peny, I 
would put down 04.1, with the mark of Pence over 
the 4, and two Pence three Farthings I would pur 


down thus, viz. 023 ſetting the mark of Pence q- 


ver the Figure 2, &c. And when in any Addition 
of Money thereare Farthings, they may very ea(i- 
as on: qr 


a » 
ES OE On 


” OEET's 


and when caft up; 
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ly be caſt up without putti! rick at eyery, 4» 
n Ft 01S; you may "Raf tet hom man 
Pence they make (without breaking your Brair 
which being known ſet down the Farthings under 
the Line,and carry the Pence'they make to the De- 
nomination of Pence;and thenÞroceed to caſt up the 
Pence, as is hereafter Taught 5 but firſt learn the 
following Table, to fay it perfeftly by heart, 
VIk, : . 


P 
£ 


a." fx.- & 
20 O1. O8 
30 O02 ©O6 
40 | 03 04 
JO ©4, OZ 
60 > is J Sg, OO 
70 | Og 1I© 
80 | O06 ©8 

. 90 7. 0S-..-. 
I00 08 04 
. | Og O2 
120 } L 19, © OO 


In which Table the Numbers on the left Hand 
of the Line of Conneftion are all Pence, and of 
thoſe on the right hand of the connecting Line, 
the firſt are Shillings,and the ſecond are Pence, and 
therefore is the Tahle thus to be Read, 7x. Bi 


Pence is 1 Shilling 8 Pence ; 39 Pence is 2 Shillin 


6 Pence, &c. TE 
When the foregoing Table is learnt perfettly b 
heart, let it not trouble thee to have perfeCtly in - 


the Mind the following Table , which every 


24 - - dddition,, Y Chap. 2 
| RY and. Siephrtd. hah, at his Fingers 
Fat _ wy 216} 


2 


! 62-2 f 7 ob 
2 ph {1,09 
| ZO I, IO 
1:92 4 .Þ 09 | 
1. 3 *<10 
60 3 ©0 
O & TO 
& e1S & n 00 
3 82. | 4 ho 
100 © 00 
$O wo * Wh 
120 6 ©0o 
« 01 8 100 
\ -, T1493 ®, &E--K- 2 


Which Table is thus explained, the Numbers on 
the left Hand of the Line of Connection, viz. 20, 
30, 40, Cc. are Shillings, and of thoſe on the 
right Hand the firſt are Pounds, and the ſecond 
are;Shillings,and i it is thus to be read, viz. 20 Shil- 
Jings is 1 Pound, 30 Shillings is 1 Pound 10 Shil- 

ings, 40 Shillings is-2 Pounds, &c. 

hich two . Tables being, perfectly - learned 
by heart, I. will now lead thee (as it were 
by the Hand) to the * moſt praCtical way of 
Niels © a Suin in Addition of Money for which 
C1515 ; 


The 
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The Rule. 


Having caſt up your Farthings (as before was 
taught, proceed to the Denomination of Pence, 
and firſt run vp the place of Unites, (that is, the 
Figures on the Right hand ): and then you may 
come back again down the place of Teps, as falt 
as you can ſpeak; then by the help of the firſt of the 
foregoing Tables, you may eaſily tell how many 
Shillings are contained in the Pence ; therefore 
put the odd Pence (if there be any) under the 
Line,and carry the Shillings to the Denomination - 
of Shillings, and run up the place of Unites in the 
Shillings,and back again down the place of Tens; 
which being done, by the help of the ſecond of the 
foregoing Tables,you may tell how many Pounds 
are contained in the Shillings; then put the odd 
Shillings (if there be any ) under the Line, and 
carry the Pounds to the Denomination of Pounds, 
and then finiſh the Work by the former Rules. This 
Rule may eaſily be underſtood, by the DireCtions 


given, in operating the two following Exam- 


ples. 


bd; Example 
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In the firſt Example, I begin with the Farthings 
thus, 2 and 3 make 5 and 3 make8, and 2 make 


2. Example, 


j 
SS 4 4 


O9, 
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10, and 1 makes 1 1/Farthings in a, which is 2 

ence 3 Farthings,wherefore | put downthe z Far+ 
things under the Line, and carry, the two Pence 
to the Pence, and proceed ſaying, 2. that I carry 
and 3 are 5, and 7 are 12, and 8 are 20, and 6 
are 26, and 9 make 35, and 1 are 36, ſolam 
now come to the 'Fop or uppermolt Figure; then 
| go again downwards, Reckoning for every U» 
nite 10, in the place of Tens thus 36 and 10 make 
46, and 16 are 56, .and 10 are 66; lo..that in the 
Denomination of Pence there are 66, now (by 
the firſt of the foregoing Tables). 6a Pence is 
Shillings, and 6 Pence 1s 5 Shillings ſix Pence; 
wherefore I put 6 under the Line, and under the 
Denomination of Pence, and carry the 5 Shillings - 
to the place of Shillings, and proceed ſaying, 5 
that I carry and 4 is9, and 7 1s 16, aud 4 is 20, 
and8 1s 28, and 2 15 30, and9g1is 39,, and 3 is g2, 
ands is 48; thenI run down the place of Tens 
back again as before in the Pence, ſaying, 48 and 
10is58, and 10 1$68, and 10 is 78, and 10 is 88 
Shillings, which (by the ſecond of the foregoing 
Tables) is 4 Pounds 8 Shillings, wherefore I pur 
8 under the Line, and under the Denomination 
of Shillings, then I proceed to caſt up the Pounds, 
and ſay 4 (that I carry) and 4 15$, and9 is 17, 
&c. as hath been befqre directed ;z fo that when 
the Work is finiſhed, the Sum will be found to 
be 1913.08 5s. 063. | | 

- Again, in the ſecond Example, caſting up the: 
Farthings as before in the firſt,l find them-to be 9, 
which is 25 d. wherefore I put down 1 - Farthing: 
under the Line, and carry. 2 to the-Pence, and- 
| | having 
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having caſt up the place of Unites in the Pence I 
find them to be 35, then run down the Tens 
ſaying 47, 57, now 57 Penceis 45. 9 d. where- 
fore I put 9 under the Denomination of Pence, 
and carry 4 to the Shillings, and having caſt up 
the place. of Unites in the Shillings I find them to 
be 48, then I run down the place of Tens, ſaying 
58, 68, 78, 88, 08; now 98 Shillings is 4 /. 18 5, 
wherefore I put 18 under the Shillings and carry 
4 to the Pounds, which being caſt up, as is before 
directed', amount to 1864. /. ſo that the total 


Sum is 1864. /. 18 5. 09, 4. 
= Other Examples for Prattice. 


— —— 
W—_ A — | 


f.. "$4 | K 2a 4 
186 17! 037 449 14 OG 
438 19/11. 39 07 10! 
374 14 09: 45 12 05, 
94 O7. 10 34 Ty Tt 
$7 ab 203- 8 05 04 
12 12 O4 - 3 of 68 
1155 00 O7, 573 O03 06; 


Addition of Troy Weight. 


In Addition of Troy Weight, the operation is 
the ſame as in Addition of Money, only obſerving 
in caſting up the Grains to carry 1 for every 24, 
to the peny Weights , and for every 20 in the 
peny Weights to carry 1 to the Qunces, and for 

| every 
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every 12 in the Ounces to carry 1 to the Pounds, 
&c. as in the following Examples. 


l. oz, pw. gr. l, oz. pw. gr. 
0365 10 $349 bl 36 04 13 O9 
248 og 13 21 13,10. 15 40 
] 364 O©O4 10 14 34 07 o6 og 
| 39g 13 19-.:16 41 06 16 16 
268 o7 o5 08 $9 33 3 

94 og o8 10 6&4 07 17 0 


— CLE. he —— — 


Sum 1308 oo 13 0o8| 212 o1 02 Og 


j Aadition of Averdupois Weight. 


In Averdupois Weight the particular Sums are 
to be added together by the former Rules, obſery- 
ing to carry t to the Quarters for every 28 in the 
| Pounds,and to carry i to the Hundreds for every 
4 in the Quarters, and 1 for every 20 in the Hun- 
dreds to the Tuns, &c. as in the following 


| Examples. 
Tin C. qrs. I. GC, qt. 5. Obs 
126 13 1 20 5 
347 15 25 47 'a. 80 8d 


3 
ny - ©  a- Is 7 a& 4:47 SS 
225 . 09 © 25 © 15 14 


| Mt > arr yy 
4 = ——_ 


—— —_— ——— 
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865 og © Ig 126 ..3 420 Is 
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TI might proceed to give many more Examples, 
of Weight, Meaſyre, Time, MAfetion,. &'c. Bur 
what hath been already done is ſufficient for the 
meaneſt Capacity ; There being no moredifficulty 
therein' thanin the former Examples, always no- 
ting thus mach, to have a care to carry ſo many of 
the next Denomination, as are contained in that 
Row yourdd up, and ſer down the Remainder. 


The Proof of Addition. 


— When you prove the Work of Addition, ſepe- 
rate the uppermoſt Line from the reſt by a Daſh 
of the Pen, and then | 

caſt up the Sum again / p 

as before, leaving — DG, 
out the uppermoſt as Bop, 


Line,and the Amount 347 14 me 
thereof add ro the +4 O9. OS, 
wppermoſt L ine, and a WL Lb 
if that Sum he equal —— 1147__ 14 _ 02, 
to the Sum H{lirſt TO2i OO __ 034. 
found, the operation big7 1g. 02: 
is Right, brt other- 


wiſe not. 

As in the Example in the Margent, the Sum is 
found to be 1147]. 14.5. 0214. to prove which 
] cut off the 'uppermoſt Line i261. 13s. 10! 4. 
and caft up the ſame again leaving it out;- and the 
Sum then is #021 /. oo s. 33 4. which beingadded 
to the Number before left out, viz. 126 t- 13 5. 
to; 4, that Sumis 1147, 14 5. 02:4, equal to 

the 


Clap. 2. Of Addition. JT 
the Sum firſt fo nd, wherefore I conclude the work 
to be true.” - 


CHAP, oor 
Subſtradtion of Integers. 


one. Number is ſubſtra&ed or taken var of 
another, and ſo the Remainder is gotten, which 
is alſo called the Difference of Exceſs. 
' 2, In Subſtraftion of Numbers; the leſſer is ts 
be ſet down under the greater, as in Addition, 
orderly obſerving to ſet Unite - under Unite 
in Rank and Fyle, and a Line is to be-drawn 
under both. - - 

3. Then beginning at the right Hand, the 
particular Difference of each place, are to 'be 
found by ſubſtrating the lower Fignre from 
the higher, and to be ſubſcribed in their proper 
places. 

4- But if the higher Figure be leſs that the 
lower, 10 mult be put tothe higher Figure, that 
the Remainder may be taken and ſubſcribed; and 
thenin the next place toward the left Hand, either 
the higher Figure is to be accounted 1 leſs than 
it is; orelſe (which is more uſual) the-Jower 
Figure is to be accounted 1 more than it is,” and 
then the SubſtraCtion is to be made. 
©. 6. In Subſtrattion, the Number to be tug: 

{tracted, 


F Coutnng is that part of omen; where 
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ſtrated, together -with the Difference, are &- 
qual to the Number from which the SubftraCtion 


1s made. 
Examples of Subſtraftion. 


58 455 4562 F13217 1659 
(1) 32 (2) 321 (3) 1368 (4) 159832 (5)1588 


= —_—_— — 
— | —_ 4 


Rem.2s 135 3194 353335 71 


In the firſt Example it is delired 1000000 
to ſubſtract 32 . from 58, | ſet 32 (6) 325782 
under 53 in Rank and Fyle, then _ 
I ſay 2 from 8 relts6, and 3 from 674218 
5:reſts 2, which I ſet down,; as in 
the 'Example; fo that the Difference or Remain- 
der is.26, and of the ſecond Example the Remain- 
der is 135. Inthe third Example it is deſired to 
ſubſtraCct 1368 from 4562, the which after it is 
ſet down is done thus, 8 from-2 I cannot, and 
therefore I borrow 10 to make it 12, and ſay 
8 from 12 and there remains 4, to be ſet under 
the Line in Fyle; then ſay 1 that I borrowed, and 
61s 7, which I cannot take from 6, but out of. 16 
borrowing 10, and there remains 9, then 1 I bor« 
rowed and 3 is 4, which from 5 reſts 1. [And 
laftly, 1 from 4 reſts 3, and the Remainder is 
3194, as in the Example. | 
If any Numbers, as inthe ſixth Example, are to 
be ſubſtrated-from 1, and Cyphers, as it ſome. 
times falls out in Decimals, but moſt commonly 
in the Logarithms; make the laſt figure equal to 
10 


Chap. 3. of Sulftraflion. =o 


2 10, ſetting « down the . Remain, and, che reſt 
} makeg, $1 make 2, 19, Kring $-under, and 
| all the other 9 by _— te Remain, View the 


| HFAARIes 

a” EPR: # PRE 

By '6. If the Number, opt of which SubſtraQtion i is 
to bemade;be of diverſe Denominations,as,of Mo- 


the ſame, as before (t ven Numbers. being 
placed as js directed in A Lo) as 1n the firſt of 
the. following Examples ; except the..Number, 
out of which you are to ſubſtract,be leſſer than the 
| Number t9 be. ſubitradted, , and then inſtead. of 
borrowing 10, as by the former Rule, you muſt 
borrow fo many As make/an Unite of the-next-De- 
nomination, —and- add 1o' it. and then \ſubſbratt 
from that Sum, and lace the Reniaipder under 
theiLinez*as before W $taupht. * - A$2k in Pence 
you muſtiborrow 1 5 or 22 Tenth and in Shit- 
livgs 1 &'or 20Shillingy.® __ + 


GL gvi  C:C 


ey do 4 119K *- 4, 24 Var; 25: andho © 
"PTR ©3Þ BEE. 
ri F 1334, 2-5, Rd: 029 9B2.: » 4 5 


IIIIIVE: 


| nr a one &c, The work, js ſtill 


NEE {3g * JIU Froth : 

"Bf 2 Corus,  Thial9.,s 
FE . TO 136 1 Tdue It 

[2 As inthe ſecond Exantple I am to take wo 
 from14.4. becauſe i, barrow::12 4d. reſt::9, then 
{4 13:5. and 1 5. I borrowed _—_ 14, Which from 
Wo 31 


c——_— 
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ENCE nod 1. or 23d 5. then 
by that ] INT and 2is 

ich t reſt x, . ahfl 6 on as 


32 whole Nunibers. * F; yore? \ 

And. note here, that ir iS hi to: take the 
lower from that you borrow, . and add the Re- 
mainder to the Number ſe down, : and write the 


Sum. 1n the Remain ; thus to ſay, 5 from 12 reſt 
71 hich! -with 2 makes * v to be ſet down, then 


71 Hier 26 reſt 6, which with 1 1makes 17 to be 
down'ss abdve; : And this 1 is the Method uſed 
| beft Atcomptarits.” | 


G : "More eEpenples, EIN $. Troy Le GM 
* La: Tg + Ih A 
of 9 xg 
IT + Ft '19 20 
TOE XA £"W 14. 2 
Of Time: 
; | a, ng. ': L290, 
34211041: i: 1:15 
211 E255 1016 : 41.45 
I99 20 _—_ 


SG [+ br: 7D. T. ©; 
Remains 4934 4 4 8B 
Proof 7854 11 


* More Examples may be added, but theſe are 


© 7+ 'ThiFroof of Subſtrattion is, that the leſſer 
Number and Remain muſt always make up the 
higher Number, which is ſoon done by Addicion, 
aS in the laſt Example of SubſtraQtion of Money, 
the;Nuimber JubtraQtgriis' 23701: 07-8. or 4.and 
tho Remainder is fi —_ '©4.'5.;. O81 d. 

2911 olds. gpl re .. * which 
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hich bn added to. the Number that was ſyb- 
| ; Vi Sum is 7 854 1. 11.5. 09; d. which js 
ar ta the Number out of which the Subſtrattt- 
'on.is made, and therefore I conclude the Wark to 
be rightly performed. 4 
\ 8. And here oy young Arithmerician. may re- 
_=_ ſome, com ga for that he can now work 
ſome Queltions of uſe 5 _ and Subſtra- 
Ction only : 


'E PU 


One. faith my Father Was born in. the firſt 
year of Henry the 83 how tony, or how old would 
he have been in this year 1585 ? 1 find that Henry 
the eighth 'began his Reign 1n 1509, the which 
being ſubſtraſted from the year preſent 1686, 
refteth 177 ; Wiich is the time ſince, and would 
;hape been the age of that Man it he had lived, 

.: And he may, ſum up the ſeveral Pages of an 
\ fomnk: Book 1n 7,: s. and 4. he. may likewiſe tell 
the difference, of any two Numbers; as in the laſt 
Example of plaig Numbers ;, how long ſince 
1588, the year that, the Sqziard thought to have 
invaded Englend, which being ſubſtraCted from | 
1686. relits v8. 

. lathe third Example of Subſtration of Money, 
if 1854 |. L1 5. 9:4, were given in Stock, you 
haye disburſed ar ſeveral times, as appears 2870/. 
75. 1d. which ſubſtrated from the Principal 
Teſt 4.9841. 4 5; 854, yet remaining to account for. 

9. Of 3ypartition;, I mylt here a little digrels 
from the order, aud teach how to take the half 

a D 3 0 


_ half of 7 is 3, the balfof 4 is2. -** © 
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of atty Number, or to divide'a Number by two, +» 


"which is thus : If the Number ronſift of even fi- 


gures, take the half thereof ,” and ſer it under the 


Number ; bot if it conſiſt of 'uneven Numbers, 


if you begin fram the left hand raking the half of 
it, augment the Figure following by 10, if the 
Figure before were odd; and ſogoon.' 


Examples. 
4862 47892 9011780 
Rs rom s3 © > Daorvocage 
ag30 23946 is” > ..+ «0 
2350" 
x mrs 
Te 88 


In the firſt Example ſer down'oniy the half of 


each Number, in the ſecond fay tlie” half of 4, js 


2, of 7is3, of 18 is 9, of gis4, of 12 86, and 
] rermed 8 tobe 18, becauſe 7 was anodd Number. 
10. The halkng of any Number from) the”left 


| hand was ſhewed by -the laſt, but it will be: of 


more ſpeed in the Works” following, to dot 
from the right Hand , whichis only by obſerving, 


that if the Figure ſtanding in Rank next 'befare 


te odd, you muſt acconnt the Fignre* next after 


-1O, more than it is, # in the' ſecond Example, 


beginning at the right Hand with-2; | fay the 
the half of 12 (becauſe 9 1s odd) is 6, the half of 
9 is.4, the half of 18 (becauſe 7 is odd) is 9,: the 


CHAP. 


Chap. 4- Of. Multiplication. 


2.5 os © 
Of Multiplication. 


'# AA Pro is a part of conjunCt Nume- 

ration, or numbring, whereby the 24ul- 

tiplicand (which is the number to be multiplied) 

' Is ſooften added to it felf, as an Unite is contained 

in the Multiplier (which is the Nnmber mulri- 
plying) and ſo the Fa&us (or Produtt) which. is 

the Reſalt of the Work, is had.. 1 

2. The Number thus found, is called the Pro-, 
” duyQt and Fatfus, that is the Number made, .and: 
then the Numbers to be Multiplied, are called 

the Faftores,, Makers. This Number, is, alfo 

* called theReCtangle, or the Plain, then the one of 

' , the Numbers js taken for the length, and the other; 
' * for the, breadth of.a ReQtangular Plain, as here, 
| In Unites 6 the Length, and 5 the Breadth, the, 
Plain being 30, os CH 2011) WTHS _ 


9, Rot. # 


F 6 — 30 - 


'Or in little Squares made of the meaſure 
(ſuch as is a Foot,or the like) 10 keing the Length 


> CY > 
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in ſuch Meaſures, and 5 the Breadth , the Pro- 
duct being 50 6b httle Squares; of the ReCtangu- 
lar Plain. «on | 


10. 


on TIER] 
[- Sid 6 iow bf ok Bp a BE. | 


5 
£ 


3. Multiplication and Diviſion,” (being the on- 
ly Remora's that perſwade thoſe who 'delight 
ro take finall Jotrnies, and little pains) from the 
kiigwtedze of this ſweet and pleatant Country of 
Arithrerrch, © conceivitig it Terra incoprita, 1 ſhall 


endeavour to render the eaſteft ways that have' 


yet been found but to perform - the ſame, if the' 


Logarithms conld work: Nambers to foie few 


Periods, as thithree, then 1" muſt coniteſs' 


gtcar' 'Laboor 'rhight-be ſaved / iff -the - mean 
time, I ſhall expreſs two Ways: The firſt Way 
or Praftice, is how <to multiply any one Number 
by another, according to the Method uſed by all 
Accomptants, and'is bf 'general uſe, in all Caſes 
whatſoever; The ſecond: Way or PraCtice is for 
multiplying all 'Numbers by Duplication, Tri- 
plication, Reduplication, and Bypartition. 

4. If a Nutmber *be'compounded of two Num- 
bers, and that.. Number multiply another Num- 
bet”; the Produtt is equal to the Product of that 
Nutnber multiplied by thoſe two Numbers, © | 
va Tx Example, 


bo 
"244 
I 


F #9 
Mt io 
dd 5,5t 
x £4 
/ Ks 
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Evample. 


6 is compounded ofthe Product of j2 and 3, let 
6 multiply 9,the Produdt-is 54, whichds equal to 9 
times 2, that is 18, and 13 times 3, which is 54. 

5- The Multiplication of the ſingle/Figures by 
ſingle Figures, or of any other Number, by fingle 
Figures, is firſt to -be perfeatly learned. The 
Multiplicand is to be written down, and the Mul- 
tiplyer under it, which afterwards is taught. 


1. Praftice of Multiplication. 


1. The ordinary way-wherein conſiſteth the 
Multiplication of ſingle Figures among themſelves, 
is firſt perfealy to be learned by heart, ? .5-++  ; 

As 2 times 2 iS 4, 2''times3 1s 6, 2 times' 4 is 
8, &c. 3 times 31s9, 3 times 4is 12, &c.as in 
this Tabke is expreſſed, wherein you 'may enter 
with your two Figures, the one-above the 'other 
on the fide, and the Square anſwering tothem both 
in the common Angle, contains the Produdtiof theſe 


two Numbers. [1 


_—_— 
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' very 19 in the former. As for Example. 
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T able of Multiplication. 


— ——  ww— 


9 1827]36451546327281 


_ 2 If two 'or more Figures be to be multiplied 
by one, the Multiplicand is to be written down, 
together iwith the Multiplier as before, and then 
every.- perticular figure of the Multiplicand in 
order from the right Hand toward. the left, is to 
be multiphed by that 'one Figure of the Multi- 
pliet; and- the particular Products are to be" ſet 
down .in'their: places, / if they be written with ore 
figure, but if any be written with two figures,the 
right-hand figure only is to be ſet down, and the 
left-hand fagnre 1s to be reſerved as in Addition, 
and added to the next particular Produt ; that 
is to ſay, 'tis to be added to the next Product for c- 


ſetdown 8 andcarry 4 in mind, 7 times 5 is 35, 


\@ Ps I Of Mee iplicatione 4k 
2132 , - 30461 I _ In the Jarter 'Exaniple 1 
—_— 6, ſays times: Is 6, . which 1 
"<7 "I ſet down ,;, then.s..times 6 
6396 439768 44: 18936, | ſer, 6 down, and 
La hear 3 in mind, then 6 
times 4. is 245 and 3 that [ carry is 27, I ſet. 
down and bear 2, andſay.6 times 1 Is 6,and 2 ha 
carry,is-3, which is ſet, down 3 avd. laſtly ay 6 
times 514 18, which is alfo ſet down. . 

3. If the Multiplier canſiſt of more. figures than 
one, . you muſt work as in the laſt Section by one 
Hgure, and ſer them orderly down, with this Ca 
tion, That the laſt figure gf every: ſeveral Produt# 
ſhall exaQtly be ſet down under. that figure of 
the Multiplier which you work by: "that being 
dong, thoſe particular Prodyts are to. be added, - 
whoſe Sum will he the Fatlxs or roral Produt of 
the whole Multiplication. 


—_  ——— 


Example, 5 

Let 32569 be mul- Mottiplicand 32569 
tiplied by 527, fir{t, ſet Alultipher , $27 
them down as you — 
were taught in Addi- 227983 
tion, and begin by 7, 65138 
as before, and ſay 7 | 162845 
times 9 i$63 : fet down - 
3 and carry 6 inmind, 17163863 
7 Limes 6 is 42, and 6 ———— 


in mind wakes 48. I 


and 
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and 41s 39,1 ſet down 9 and bear 3. then ſay 7 times 
>is #4, and 3 iS 17,1 ſerdown 7 and bear 1, Laſt- 
Iy, 4 times 3 is 21, and in mind is 22, which 1 
fee down*as in the Example : ſo have 1 done with 
one of the Figures of the Multiplier, viz. 7. 
Then in the'{ame'manner I multiply the Multi- 
licind by 2, and ſay 2 times 9s 18, I ſet the 8 
t the 2, and fo! proceed with the other figure 
y, 4d laftly add alt together , which makes 
171þ3z863, asabove, which 18 the general Product. 
So Aenaps $27 titties 32569 is 17 163863, 
4: 1fthere* be Cyphers at the end of either or 
th, the "Multiplicand or Multiplier, make the 
Mit ation ih the whole Numbers, and at the 
Hit waty Cyphers to the right Hand of the 
Product, as the nounber of thofe were bothin the 
rn are and Multiplier. As if it were re- 
quired td miltiply 35000 35000 
by 7o0oo I only multiply 7000 
35 by 7, and to the Pro- _ 
dn& (245) I annex 6 Cy- 245000000 
phers, it makes 245000000 for the Produdct. 
* 5. And If thetebe Cyphers in the middle part 
of the MultiÞtter, work as inthis Example. 


Example. 


264850650 | 6. Tin 
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6. The Memory will eaſily retain the Table 
for the firſt five parts, that is the ſingle Multipli- 
cation to 1,2,3445, but for the eaſier remembring 
the Remainer, 1 uſe to teach my Scholars to do 
them by the Fingers, for let either Hand cloſed 
ſignifie 5, by raiſing the Thumb it will be 6, by 
raiſing the Thumb and one Finger 7, and fo 
learn preſently to ſet BL 6, 7, 8, and 9, on either 
Hand ; which done; ſet the two Figures, whoſe 
Product you defire, on both the Hands; all thoſe 
Fingers which areup are to be accounted ſd many 
Tens, and multiply thoſe which are down by 
themſelves, adding it to tlie Tens, it gives the 
Deſire. 

Example. 


If 7 times 9 bedemanded, I ſet 9 on one Hand 
by clofing only one Finger, and 7 by raiſing two; 
then on both Hands there are 6 raiſed, which 
makes 65, and multiply the Fingers down, viz. I 
by 3 makes 63,and ſo of any other 


More Examples of Multiplication. 


| (1) 
| . 4 74358 
prof Nt EY 
O 148716 
520506 
297432 
446148 


F"_ 


Prod, 481244976 | (2) 
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* *. $Eogp 
© 3475864 


Wd 2 
Proof 1X 357482. 
| 2 | 6951728 
27806912 _ 
13993456 , 
. 24331048 
I 7379320 
_ 10427592 


_— ———— 


Produtt 1242558814448 


Proof 
(3) - (4) 


4.5090 2A" 20007 
16009 3005 
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: The Proof of Multiplication, 


Firſt makea Croſs with your Pen, and then ad- 
' ding the Figures of the Multiplicand rogether (not 
regarding their places, but as if every Figure 
ſtood in the place of Unites) caſting away 9 as 
often as may be in the adding of them together, 
and the laſt Remainder put on the left ſide of 


the mn then add Logether the Figures in the 
Multiplier, 


—# 


Chap. 4- ' Of Multiplication. 45 
Maultiplyer, caſting away the Nines as before, 
and place the laſt Remainder onthe right fide of 
the Croſs over againſt the other; then multiply 
thoſe rwo remainders together, and caſt the Nines 
ont of their Product, placing the Remainder on 
the top of the Croſs, then is before) caſt "the 
Nines out of the ProduCt , and place 'the*Re- 
mainder at'the bottom of” the Croſs, and” if the 
Remainders aforeſaid at the top and' bortomn'*bf 
the © roſs, be equal; then yeu may &ncludlethe 
work to be truly wrought, but if unequal tis cer- 
tainly erroneous. | 
As in the ſecond of the foregoing Examples,the 
Unites being caſt out of (3475864) the Multipli- 
tand tacre Remaineth 1, *which {1 place or the 
feft tide of the Croſs, then I calt the Nines out 
of (357482) the Multiplier, and there remains 
2 which is placed againſt the « found as befdr& 
then 1 multiply thoſe cwo ap ages nn 1 an 2, 
and their Produ@'is likewiſe 2,” which is* placed 
on the top of the Gros; then | caſt the Nines'6ut 
bf (1242558814448) the Produdt and there WVe- 
maineth 2, which | put at the bottom of the Crofs; 
and'becauſe there is 2 at the top of the Croſs an 
2 at the botrom,/ I'may frotn, thence reaſonabl 
conclude the-operation to be true.” 
* 'But Multiplication is {moſt 'exactly me 
ved by Diviſion , as ſhall' be ſffewn in the-nex 
Chapter. +1 l . T WEN | wy 


OC FT: Praftice."' 
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_. This, as it may be of great eaſe, ſo it is likewiſe 
TEK of 


| _— as follows. 


[2 


46 _ Of Multiplication. Chap. 4. 
of great curioſity, and will be of great uſe to fagh 


as aredaily concerned i in accompts. 


. Duplication, or Multiplying by 2. 


bs 1favy Figure or Number be to be multiplied 

by, 2,.. beginning at* the right Hand call every 

Flew re b:; a name double to. it felt, and fer. ir 

2; the Figure exceed 4, you muſt account 

we La ap the: fe hand one, more than the 
oub FP !5:; * 11 3f11 


, 
#4 + > 
Mii b> 3 


ef aids ts. . 

ws $CL1TU il, * ts) 1D 19Ho #3 5; 'l 
SARS + io 4 ig PEER 2 390919 
11) 11 7 3igd þ [i5ii. S013 53 30. + 
5862 w brvot » MOMS. bowie Ft] : 


© fathe firſt Hi my mind) _0 kt gach Figure 
Ao 2,6, 4, $, 6, and fer them. down, 
nate this, that. you muſt not uſe tq: fa 75 2 ine 4 
15,22 be and 2 times 3.is.6, &c., nor $9. 
2x. 8nd 3:and 3 1$6, but ( for rhe. —— AY 
double Sch, Figure.i in Jour, mind. ES 
- In the ſecond. I fay 14.9r Py one in mind, 


| gre e | carried 1.) nd. 4..and 7, 
ry borrowed: 1) &c, the ſame 1s to be ob- 
erv 


in OK al Example, and hereof (as alſy 
of Bypartition) the Reader muſt be ready, 
therebeing no difficulty at all ig doing it,and much 


Triplication 
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, Triplication, or Multiplying by3, = at 
>. 52 4a the double! ts the N ber iven,, t 
Sum'is the Profigct; s "BE PT _ 


Ti wo Y "oo «I F\. 


24321 793256 
I > - of 155406 Fo 


tarot I Keds . 237979. 


*Hcke'; you Tit cart fatty the double” in TR w 
being perfealy'lea med) as in; the firſt,. 
2'and-r- is'3, hwy 41S 6, 6 and Fjs 9, $d 

| 4 is" an 4and 286; and 1157, all whnchare fe 

Y <©In hs ſecond; hy 12 and6 i$18, 10 and} 

2d 1 that I carry 15 16, 4 and 2 agd b IS 7,.6.A8 

3 is9, 18 andgis 27, i4 and 7 and 2 is —_ 

to io by et down. | 


1 V - NE 
- : Rediplicaion, or  Maijhping 5 hs 


-4- This is doubling the Duplication in your 


4 WE away Wye '* Fhanples, | DS cer” © 

2345 549275 = _ ..., $o01210 
h— On 

' "9380 ...2197to4 - . - 20004840 


Pe: Of Multiplication, Chap. 4. 
In the firſt, 1 fay 19 and. 10. makes, 20, | ſet 
down a Cypher and cy 2 m:\my mind, then 8 
and 8 and 2 makes 18, jetting.down 8 ang, carry 
2, then rand s 2nd 6 Makes W and 120g. 4 
and 4 makes 9, and fo of the reſt, as you may 
ſee in the other Examples, .which will be very 
cafie, the greateſt Number {to keep in memory ) 
being but 3. 


= ? 
* "_— 


w 


To Multiply by $2 6, br T-_ 


5. Firſt, you muſt know, that"to multiply any 
Number by. 19,, 15 bur, to put a, Gypher, tothe end 
thereof; therefore to taultiply;any -Number-;by 
$**(having par;or concebved. to b-" put,: a Cypher 
70 it) tzke half. char, Numer, and you, have.multi- 
plied it by 75,” as to' multiply 57831 by 5, having 
put a Cypher to.it,, thus, 573843 |0, take halt thus, 
the half of 10 is 5, of 11 1s 5, of 3.181, &c. 
F99r 55 iSehe Progutt. © a, 


6 & | . ERETEE EA OW, © 


312513!0 But it is beſt to con-7 5298001 


So 57... ceivethe Cypher an-(,.. 5 
——— "hexed thus ' _ vw 
IS62865 -, CE LETS WE 2649000 

or Ned toiſqu 77 gilduct A Aft 2605 


To multiply by 6, .1s.t take half adding a 
Cypher, and to add to the half the Figure ſtanding 
next defore. IP "Ie" 

343780 g9825438[0 


Ws "2132/0 | 
% 6 


- 


[— ———— 


© 1” 112792 207468 $8952748 
RE, R 


— TY & 


| the half of 12 is 6 and 3 is vhe half of 13 is6,and 


- 


Chap.- 4. 
In the firſt, i ſay the half of o is © and 2 is 2, 


1 is 7,the half of 1 is © and 2 is 2,the half of 2is 1, 


all which. areto be ſet down in the ProduCY, *and 


ſoof the reſt. : 
' To multiply by 5, is to take half and ad ito 


the double of the former Figure, ſtill conceivitgs 54 
Cy pher to be added as before. - | 


2132[6 C2 CH 343796 © : aug 4 
Ta v4 NE on 

$— — 

14924 "242046 "1! 5 


In the firſt, I ſay the half of © is © and js 45 
the -half of i12is 6 and6 is 12, Iſetdown z and 
bear 1, the half of 13is6, and 1 1s 7, atd 2 is 9, 


\ the half of a is ©, and 4 is'4, the half of a is x,”and 


a) 


of ſo the reſt. py | 
2 T'o multiply atry Number by g & 8; © 


6. Firſt-conceive the Number multiplied by"1o, 
by puttifig -to a Cypher, © then ſubſtta& "each 
former - figure from the” following ,” begihning 
with that next before the'Cypher, and'the Re- 
main is-the Produd} of that Number mvltiplied 


b 
$ ; th. / 
Y'9- 
Tf; Ne? 7%, X. 
- : $198 J &+ » Fl his we 1 Ls 4 
» $2 r 11 
4 TY 4 4 if $ '&S bs 4 '#- e * -s 
» # x 3: 4» vft *.4 & 1 Sd 
Fo - * x + 


Of Multipliviht 70h. 49- 


ET, Oe er er - ee Oy ye oro ts. 4/6 es 
Pay =_ my ws 200 dns. - - > 
* 


- = _— A 
——— 


w_ © mo rwiborune - _- 
CR ea Me ee ie i et eee ee ee 25 
- - _ nun ey ye —_— Ie 


* Meier Chap. 4 
rage " oh fil \ 1... $25291]0 


In the firſt, ck 5 from 10, remains F 


2 from, x 5.xemains 6, $ rom $ remains ©, z from 
FT 4, and o from. z remains 3, 

« iply by 8,-is-to double each former 

hor pres agd ſubſtraCt it. Foes the following, as 
efore. 


eX 1 + on T 's ; ut , eoedb | | My of of 
1 £0w0L ti. Example  -;- 5.» 1 
I Iii ,DÞ ©; leafy 05; of 
PIN 61 + 38991319 $1230K2ſ6 
30280 . 2 @ « (369680 a. 49984096 


on Mir: Gone ge form mand Hay.o from 

- &R,.17, Or. 7 »irgaq | 5» Femains 8,; 
$9 5,97 5.44 3. (Lporrawed) from F remains 
ng Th ; (haromed) —_ UP Fampplns: Oy 


[Qi$TORI 3 TENBINS Jari B0 he reſt. 
vane hath been AFR} Fake ala by. one 


Figure, with no trouble at all, Sy by multiply- 

ing by 8 and 7 thereis a little, which by alittle 

—_— and the due obſervation of the Multi- 
ay divers time be cleared. 

9. There may be many times a total Product 

given 


rh 
"% >; 24 Sea 
* 
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given at once of two or more figures ; for if you 
add 2 Cyphers.to any Sum, .and take the fourth 
part, it is multiplied by 25 &v. 

; Example. . 

Let it be required to _— 274 by 25, firſt 
to-374 1 annex 2 Cyphers, aid it makes'27aþd9 3 
bfF which 1 take the foutrh pit and it, is 6950, 
Which is the Fathe with the Prockict of 274 mul- 
tiptied by 25, 4s you thay prove at your Leiſhre. 


Thus havel, with as much Plaitineſs and Bre- 


_ Vity as poffibly © conld, run over the Praftice of 


Moltiphcation, whoſe Effetts are fo trany, rhat'of 
neceflity, he that intends to, underſtand any thin 
in Artthinetick, muſt be cunhing and well practi- 


_ Tl therein; for by it is the content of ty S- 


Ferfictes kriown, Whoſe length and breadth' is gi- 
by the Contetit and Sach of any, thing the 
Values of niany of that kind, are found out, and it 
is orally uſeful in Plahimecry,the Golden Rule, 
and iti all the parts of Arithmetick: ſo how we will 
proceed to the praftice of Diviſion. | 
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Of Diviſion. 


5 ds is that part of Conjunct Numeration, 


whereby. one Number is ſubſtraCted from 
another, as often as it is contained in itz and by 
that means it, .is found, how many of the. one. is 
contained in the other. Eo: 

. 2, The Number: to be divided is called the-D:- 
vidend, and the Number dividing is. called the D#- 
viſor, but the Number found iscalled the Quaricn, 
becauſe it theweth” Q-0:jcs, how often the Diviſor 
is contained in the Dividend. The: Quotient js 
alſo called Parab:la , becauſe it ariſeth from the 
comparing or application of a plain Number. to 
the Tevgth given, that the breadth thereof may 
be found : ' As if the plain Number 3o (deſcribed 
in plain by his Unites, ,2 Se&. Chap, 4.) be applied 
to his length 6, _his breadth will. be. found by ap- 
plication or Meaſure, (as it were). to be5 ; and if 
a Number be applied"to. another Number, with 
a little Line between them, as 3* or {;, it is there- 
by underſtood, that the higher Number is to be 
divided by the lower, to which it is applied, 
which is the Form and Nature of all Frat#ors. 

- 3. And although the.. Work of Diviſion will 
ſcem at firſt ſomewhat difficult , yet we will give 
#S Plain and eaſite Rules, as poſſible may be, and 


Examples fuitable thereto; 10 that the Learner 
with 


Chidpi''s., Of Diviſion op 
with little careful 'pains may unravel this Knor. 
Firſt then, in Diviſion we begin at the lefc Hand, 


S if 


and after that we have diſtingniſhed out of the. 
Figures of the Dividend; 4 Dividnal ſufficient, 
for the Diviſor,' we try tow often ſome of the 
firſt Figures of the Diviſor, may be'had in. the. 
firſt Figures of the: Dividua}; and it being known, 
weſetin the place of the Qrotielt,g Figure ſſghni=" 
fying how often as 1 for once, 2 for twice, "cc. * 
then the whole Diviſcr muft be mnirlpties by the. 
particular Quotient found, 'and the 'FaZtus(of Pro." 
du&t) muſt be ſubſtrafted from the Dividual, and. 
the Remainder ſet under a Line : Then the” next _ 
Figure of the Dividend 1s to be annexed tothe. 
Remainder, and another particular Quotient to be _ 


found, as the firſt was found; and the Multiply” 


cation and SubſtraCtion to be madeas before, the* 


ſame work muſt ſtill be repeated, till we come to, 


the end of all the Dividend . Bat every particu- 


lar Quotient thus found, onght to be of the fame ' 


. | ? 1 


which ſtandeth (or is ſuppoſed to ſtand) above the - 


Unites place of the Diviſor, in every particular 
Operation : As ſuppoſe in any Diviſion, theplace . 
of Unites in the Diviſor, ſtands nnder the place / 
of Thouſands in the Dividend ; at the beginning 
of = Work, then, when the Work is ended, 
will the firſt Figure in the Quotient ſtand in the 


place of Thouſands likewiſe ; and the ſecond Fij- 
gure in the Quotient, will be of the ſame place 
with the Figure of the Dividend, that ſtood over 
the place of Unites in the Diviſor, atthe ſecond 
Operation, &, | Mikes 


Ss: 4. If 


LESS an ERS yu 
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| ,.» QF. Diviſion, Chap Ly 
| er the } 2 PRIS: .of gs of the: 
| cet the f for; a new Di. 
| yr, and the next, Figure of the Dividend to. 
| EY $95 to the next Remainder. o another new 
| Djxi repeated,as.oft:as.need-ſha}t 
| opdbes emainder at |: (if bo ane) 
| || Is By-ong ſet, er "Ul jDidfor. LN uttle, Fa 
nee ems 6 nd 8 ng 
ri cloJe to. the jet ON the, L 
ON, Pa Diriſ for: Aya Copies, F'4 y= Bight 
Bp Ws OMir, 
we a co the Dividend cut. on oo 
1vifon. made in the reſt of the Eigyxes 3 bug af 
rerithe Pg is * ls , the Cyphers, are to, be. 
Dix 


of AK wk lars, A te Bom & Des Pcs 


| foe ſet, iti Co of a, Eraftion. - | 
| ad _ Ba If thi es Frafign; & made with. 
| 1 LE and | 7 Smalnders, Bey: prog to, have 
C -AFtS al x6 t0.the of: the Integers 
E: bh ent, that, may, exprels, that; FraCtion,, 
you. m meuria on the, Divihon, ſopplying, 
the Ns ni che the, Dividend, wah Cyphers, 
cage Eg Separatrix,, in. tqrm of a.decimal 
FS where Figures. a aſe cut. gti from, the. 
| Divik nd. far: of Cypbers, of. the, Djviſar, you. 
| may. NN inng an the. Diviſion through them, beipg., , 
| cit, off. : as. decimal. parts 3. and if. theſe be non ſuf. 
ficken you may ;lupply:- the edeſesmith Cyphers;, 1 
| as, ſha}l be hereafter, direftsd. 4 
| 7. ln Diviſion, as the; Dividgnd.is in, Proportion, : 
I to. the Diviſor, ſ9:the Quotient. is.torant Unite: as: 
| if 24 bedivided by 6,the Quotient wall. be dere. 


Fog a5 24-0 6: uh. I, 
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Chap.' 5. - Of Divigon:; SS - 
-; B. If aQuantity, eithet Magnitude br Naw” 
ber; be made of two-other' Qyantitics by-their 
Muttiplication ,- the one: 6fthens 'being;ithe-ong 
Fattor will meaſure (that is, evenly divide) the 
fame Quantity made; by:the: other (being tht 0- 
ther Favr:).- As the Quantity; 20 beg: made of 
5 by 4,. the oneof them Pwillmeafure Gr evenly 
divide) [20 by. the other 4:7 fo likewiſe 234i will | 
meaſure the ſame 20 by 5.: '{For the Meaſure of 5 
is 4 tinjes , - and the meaſure of: 4: 855 times 
120; 7d mit A yn bi {1 
9. If a-Quantity, either Magnitudeor Nuinber, 
be madeiof two other Quantities by their: Multi- 
plication it is all one whether: you divide any o- 
ther Number by that one Qpantity, or -by thoke 
other two Quantities that make up'that@uanti- 
ty by Multiplication: as if :24 be 'to be divided 
by 6, the Quotient is 43+ ſo if yo divide the ſaid 
' 24 firſt by 2, the Quotient: is 12, and again thag 
12 by 3;-the Qnotient is 4, equal to the Quotient 
when the Diviſor was 6; as before; for 4 mnlts- . 
plied in 2 produceth 6; :in-the fame manners It is 
all one,” whether you .divide by 12 64 by 4 
and 3. by 16, or 4 and 4. by 24, or ad &, 
by 24, or by 3 and 2, and 4. for 3 times 2 times 
4 IS 24. ; Co. p- (© 
10. Bypartition was ſhewed before ; Pripartition, 
or dividing any Number by 3, is done eahly with- 
gut any Subſtrattion : for beginning &ﬆt 'the left 
hand, take the third part of each figure; and what 
remains, accounting 10,if x remain, or 20 if 2, to 
the next Work, as in this Example: Take the 
phird part of 965427, the QuotienF+is 32 1809. 
| E 4 laying 


56 Of Diviſion. Chap. 5. 
Taying the 3d. part' of: 9' is 3.'of & is 2. of 5 is 
1-(reſts 2) of 2413 8. of 2. is o (reſts 2) of 2y 
is o, 'this' 'with a little. prattice will be found 


' Likemiſe to divide any Number by 4, Is to 
take? the, fourth: part-thus, if. 1789012. were to 
be divided by 4, the» Quotient! will be: 447257. 
MHying the fourth part af: 15 is 4.. of 18 'is 4. of 
29 is7l;of 10.is2;-of2x is 5. of 12'is 2. likewiſe 
the fourth part of:32Fp$763 is $149590!.  -. 

Likewiſe to divide-any Number by 5, is to cut 
off thelaſt Figure with:the .Separatrix,” and double 
all the former Figures; ofly if the 1aſt Figure be 
either :5, /or 'a Figure above it, -you muſt ſer the 
-Excefs:lof:iit above 5," with 5 in the manner of a 


Rf ed Lon A 
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&% Ca”, « fi + ng Sx x x 3 F 
x >1 Ps 77 PE OA ws SE o> on + * - - 4 _= 
os AX Ton 26 4 2 OD IOge I pos I FEE HRS; > LI TEL rs es” ot DUres 45 Berk Coe ws *t 5..05 $5 A \ 598 
tn - os - ry WEE ICT EE ISNT IIb EN Ls DE OY Ae vs 5 5 200 "I bet hs 


Frattion,. and add ane to'the double of the Figure 
going before ; as if: dividg 357854, the Quo- 
tient-i$ T1y70, -ina Decimal, which is always _ 
better to avoid Frattions;: 715708, by doubling ©. 
the Remainder: ſo js, givide 3278902|7,the Qua- | 
tient 1565578054, or: 63578053. fy 


o,,divide. any Number by 7 ; is-to divide © 
Ne Number = 3 4d 2, as todivide 3568 by 6 
thus, - 


6 F 2568 Gout AER to the Rules 
30 | ergalag-/- 
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Chap.' 5. Of - Diviſion. 57 
So 8 may be divided by 2 and 4. 

9 by 3 and 3. Q 16 by 4 and 4. | 

I2 by 3 and 4-3 24 by 6 and 4, or 2, 3 and 4, | | 


But to the Buſineſs of Diviſion, 


iy $2): wort adt ire. wb | 
"Firſt I fet down the Dividend 748656, and on 
tbe. Right and Left hand thereof| draw. two 

> Crooked Lines, and before that on the left Hand I + 
| place; the Diviſor, and behind. that: on the 
| right _ is to be 'placed the Quotient, as fol- 
| 27 - loweth. | | et S203 


bs - + % o | . #® 
” _.:\Ex.2t, :Let it be: required to divide 748656 
bY 


, 8) 748656 ( 
7» || _ Firſt(becauſe 8 isnot contained in7, the firſt Fi- 
- = gure of the Dividend) I pyt a point under 4 


> (the ſecondFigure) and ſeek how often $ is con- 
> = rained inthe Dividual 74, which I find to be 9 
5 _ . times, wherefore.I put 9 in the Quotient, and 
thereby multiply the Diviſor (8) and the Pro- 
duct is 72, which I place in order under (74) the 


5 Dividual, and ſubſtraCt it therefrom, and there 
remaineth 2 3 then I put a/Poynt mnnder the next 


Figure (8) and annex it to the Remainder 2, and 
it makes 28, for a new Dividual;' ſo far accor- 


8 REO, IF \? Y\ace Sus. «I NS Te Ros 


ding to: the third Section of this, Chapter, as it | 
followeth. - + {+ ;: 4 Hun uo 


, ' 3 
Y _ x +7 
M Lf K 


;) 8656-'-< I 05 
. Fo, ” dds. oi As \ - + 
.- 8): 748656 {9 5 15 0 
F 5 - : 4 of 
©. >*f " \J : 
» as t« 4 00 ww 3 . © 3 4 #3 
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28 0 ES By 


>; Secondly Irepeat the fame Wark as is direfted 
in the third SeCtion, and ſeek how often (8) rhe 
Diviſor\is-tantained in 28; which | find to. be 3 
_ £:þ put three i the. Quotient, and 
thereby-mbutciplying (the. Divifor, © it makes 24, 
which [pdt utider 28, -and ſubſtraft it therefrom 
Zhere:remameth.a., to: which I annex the next Fi- 

ures, putting a Poynt under it, ſo haye.I 46 for 
for a new Dividual, See the Work. 


 8$) 748656 (93 
ot 73111 O03 ON D910) MOT -: 7 
206 IGIOY 6 292) 
+0) : & 113310 | — 
2:1 © it | 1.14.7 a7 © (Ft 


DEC) 9111 24 
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ws 7; 


% [1 - { # 
FF /akl3 % : 


2 46 Dividual. 


_- - Thirdty;-I:ſeck how often 83s contained in 46, 
and ] find it wb 5 times; therefore I put 5 in the . 
Quarient; add;thereby naluiply the Divior (8) | 
whoſe ProgutÞ (49) I patunder the Diyidual 46, 
and ſabſtraCt it therefrom, and there remaineth 
6, to which I annex (5) the next Figure of the 
Dividend, and it makes 65 for a new Dividual. 
See the following Work. $) 
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Fourthly, I ſeek how eften 8 is contained in 
65, which i & thmes, [therefore I put $ in the 
Quotient, and thereby multiply the Diviſor 8, 
and place the: Produ@t (64) wuter- the Dividual 
65, andfubfiract; it therefrom; apt the Remainder 
is 1,t@ which L anvex (6) the'laft Figure: of che/ 
Dividend, and it makes 16: fov'2 hew Dixidual.. 


z 


See the fallowing Work. 
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8): | 748656. | (9358 
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3 TOY pF 9iqUd ; | 
:: Laſtly: 1 ſeek: how often $ is contained in 16, 
which: 3s 2/ times; therefore I put 2 in the Quo- 
tient, and thereby:nwltiply the Diviſor (8) whoſe 
Produt (16).1 putti.order under the Dividual 
16, and ſubſtract it therefrom,and thereremaineth 
(o) nothing ; ſo is the Operation ended, and I 
find that 748656 being divided by 8, the Quo- 
tient is 93582, that 1s to ſay, 8 ls contained in 
748656, 93582 times, or if you would divide 
748656 into 8 equal parts, one of thoſe Parts 
will be 93582. The intire Work followeth. 
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(mis 
2; Example. 


9 7486 56 < 93582 


Let it be required to divide 14.996 by 46. 

The firſt Dividual is 149, (for note that the 
firſt Dividual muſt always be greater than the 
Diviſor ) therefore I put a Prick under 9, and 
ſeek how often (4). the firſt Figure of the Diviſor, 
is contained in (14) the two firſt Figures of the 
Dividend, which I find to be 3; therefore I put 
g in the " Quotient , and thereby: mult 
whole Diviſor 46, and the Product (138 ) I ; put 
under (149) the Dividual, and ſubſtraCt it there- 
from, and the Remainder i is 11, to which I.an-. 
Nex 9) the next figure in the Dividend, - al Fg 
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makes 119 fof a new Dividual. See the Ope 
ration. SGIFQO} OFIGOLDT {IS 


49) 14996 G 


138 
119 © Diviaal. 


- Secondly, 1 ſeek How ofteri 4 (the firſt Figure 
of the Diviſor) is contained in 11, the Anſwer 
is 2 times, therefore I þut 2 in the Quotient, and 
thereby I multiply (the 'whole Diviſor)z6,and the 
| Product is 92, which T place in order under the 

| Dividual t 19, and ſubſtract it therefrom, and the 
Remainder is 27, to whichl annex (the laſt Figure 
of the Dividend) 6, and it makes 276 for a new 
Dividual, as followeth. 


46)" £4996 (32 
 *- 138 


i 119 
- "0 
oct 


296 Dividunt. 


- Thirdly; 1 ſceltiow often 4 (the firſt Fignre of 
tHe Divifor) is contained in 27 (the two firſt 
Pigares-of the Dividnal) and the Anſwer i & | 
mes, | cherefore I prt & it the Quotient , and 
teby -F multiply the whole Diviſor 46, _ 2 
[orct | | the | 
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the Produtt is 4764-which Iſubtradk fioitiane, 
(the Dividyal)-andithere retnaintthi(s) nothingy 
and ſo the work is ended, and I find the Quotient 
to be 326, as appears by the following Opera- 
tion. . 
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11. If when (pecording to the third: Seftion-of 
this Chapter) you have multiplied the Divifbd} 
by any Figure placed in theQuotient, the Product 
doth exceed the Dividuah, thenare: you to cancel 
the ſaid Figure in the Quotient, and place ano- 
ther in its Room leſſer by an Unite, and then 
multiply the Diviſor thereby; and if the ProduCt 
ſtill exceed the Dividual, then place yet a leſſer 
Figure inthe Quotient, continuing ſo to do till the 
Produtt of the ſaid Figure and theDivitor be leſſer 
than the:Dividual, orat leaſt equaiitd 5 and thaw 
makeSubſtracion,remembring always;thatifafrer 
SubſtraCtion is made,. there remainath! more thaw 
the:Diviſfor, then the Figure. you laſt placed in 
the Quotient is tg9. Jittlo,, and thecefore _— 

A, CaNCEUE 
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cancelled i alid' a pond if it's Robin, ad 
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| g.) Exanploy 1 
| ob; 
Let it be conelent to Givide 74.3587 by —_ 

Having placed the given Dividend and Diviſor 
in order to the Work, as before hath been direQed, 
I find the 3 firſt Figures: of the Dividend to be 
my firſt Dividual,-viz--72.3, therefore I put a 
— under the third: ure (3) and ſeek how 

is contained in and the Anſwer is, twicez 

an.” a I put 2 in the Quotient, and thereby [ 
—_— the Diviſor { 364) and the Product is 
728, which is leſſer than the Dividual 743, there- 
fore I conclude that | have placed a true Figure 
in the Quotient; then I proceed to ſubſtratt the 
ſaid Product (728 ) out of the Dividual 74.3, and 
we Ee A the to nl oh 

or ts 44 FIN L{ fr En FT 


EY 743587 a 


ag fuul LI 
LID HL: 4TH 
.- This being Dt, I-put Point: under: the hone 
Figureof the Dividend, andannex it totheiſaid Re- 
ror re and: it makes 155 for a new Divi- 
L ſeek how often'5 is corftained irt 1, and 
I: find i it not to'be contained therein,- therefore F 
yu (0) Cypher inthe _— Now IT flould 
yy 
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multiply and Subſtraft, but becauſe a Cypher is placed 
in the Quotient , there is no needof it ;, « but I pro- 
ceed, and put a Point under the next Figure in 
the Dividend, viz. under 8, and annex it to the 
former Dividual (155) and it- makes 1558 for a 
new Dividual; then I ſeek how often 3 is con- 
tained in 15 (the two firſt Figures of the Divi- 
dual) and the Anſwer is 5 times ; therefore l put 
5 in the Quotient, and thereby multiply the Di- 
viſor, and the Product is 1820, which is greater 
than the Dividual (1558) therefore I conclude 
that the Number laſt placed in the Quotient (viz. 
5) is too much, whereforeI cancel it, and in it's 
Room put a 4, and thereby multiply the Diviſor, 
and the Product is 1456, which 1s leſſer than the 
Dividual, therefore | make SubſtraCtion, and there 
remaineth 102. See the Work. *© 


364) 743587 (204 
720: - 


1558. 
1456 


= 102. 


Then I put a Point under the laſt Figure.of the 
Dividend, and annex it to the ſaid Remain- 
der (102) and itmakes 1027 for a new Di- 
vidual 3 then I ſeek how often I can have 3 in 10 
(the two firſt Figures of the Dividual) and the 
Anſwer is 3 times, wherefore I put 3 in the 

| 8 Quotient 
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Quotient and thereby multiply the Diviſor , and 
| the ProduCt is 1092, which 1s greater than the 
| Dirvidual, therefore I conclude that I have put a 
| | Figure too big in the Quotient, and ſo I cancel the 
3, and puta 2 init's Room, and thereby I multi- 
ply the Diviſor, and the Product is 728, which 
fubſtratt from the Dividual, and there remaineth 
299, which I place over the Diviſor 364, with a 
| Line between them thus 332 and annex it to the 
| Quotient,according as is directed in the 4th. Seftion 
| of this Chapter. View the whole Operation. 


6 87 (20422 
364) 743597 (2042557 
728 


r558 
_ 1456 


1027 
728 


ce re 


299 


So that I conclude that 743587 being divided- 
by 364, the Quotient is 204.2222. X 
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he 
2 More Examples of Diviſion in Integers. 
he 
U- 1. Example. 
11 
th Dividend Quotient 
n Diviſor $) 54789 (6846 
h e * » . G 
on 4.3 
TW 
5.4 
38 
32 
69 
6 + 


Remainder (5) 


2. Example, 
ed- Dijviſor 6000) 340[970 (Fw 
| T3 _—__ 
Fl 
4© 
36 
Y Remainder 4.970 


F 2 3. Example, 
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3. Example. 

| | s Dividend Quotient 
|} Diviſes 335) 7892345 (2049955; 
| 770 


i 1923 
| I 540 
3334 
3465 
3695 
3465 


———- —_ 


Remainder (230) 
4. Example. 
47536) 226747299 (4765 


199344 
| 364032 
| 333102 
| | 309309 
| 285516 
font + ond 
237930 
237939 


| ; 2 
2 | wy In 
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In the firſt Example, according to the Rule, I 
enquire how many times 8 in 54, the which I find 
G times, 6 I ſet in my Quotient and multiply it 
by 8, my Diviſor, which makes 48, tne which I 
take from 54 remains 6, the which I ſet under 
the Line, and place the next Figure in my Divi- '. 
dend 7 by it, and work till the end after the ſame 
manner. | 

In the ſecond I am todivide 340972 by 6900, 
I place my Cyphers to the latter end of 'my Di- 
vidend and divide by 6, according to the 57h. 


'Seftion of this Chapter, and the Quotient is 


562225 

In the third, having placed the Dividend and 
Diviſor, I enquire how many times 3 is contained 
in 7, (having always regard to the quality of the 
Figure following, being multiplied by the laſt Fi- 
gure in the Quotient, tha: the Product may be 
ſubſtracted) 1 find it twice, ({aying in my mind 
twice 3 is o, which taken from 5 reſts 1, which 
with the next Figure following makes 18, and 
twice 8 is 16, Which will come out of 18) and 
ſet down 2 in the Quotient, then multiply the 
Divitor by 2, the Produft is 779, which I ſub- 
ſtrat from 789 reſt 19,to which I annex the next 
Figure of the Dividend 2, and find it leſs than 
385 my Diviſor; therefore I put a Cypher in 
my Quotient, and fetch another Figure 3 from the 
Dividend, to make my Number bigger than the 
Diviſor, and then work as in the Example. 

But becauſe in chooſing out of due Quotients 
there is ſome trouble, the danger either to take 


+ 3 it 
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it too great, or too little, whoſoever ſhall make 
uſe of a Table made of the Altiplees of the Di- 
viſor, as is taught in the 11. Sect. following. 

11. You may likewiſe (which will be a great 
eaſe, eſpecially to thoſe that are not well practiſed 
in Diviton) multiply the Diviſor ( by doubling, 
.trebling, redoubling, halfing, &c.) inſtantly to 
9, Which will ſerve you inſtead of Multiplees, 


E xample. 


I am todivide 751234568 by 487. firſt, I ſ& 
down my Diviſor, and under it it's Double, and 
under that it's Treble, and under that it's Qua- 
druple, and ſo on to g, and againſt each Num- 
ber I put the Numbers 1,2,3,4,&c.in order as you 
ſee in the following Work. 


487! 12525468 (146272: &r 
146 113 2253 
I 94.8/4 _ 
243515 3054 
2922(6 — 
340917 1325 
389618 _ —— 
438319 3516 


yt” 


Rem. (104) &e, 


Thg 
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The Diviſor may be prepared of 487; 
ſome of the Multiplees, and yet you 9749/2 
may have the reſt as you pleafe thus, 19484. 
and the intermediate places may be ſup- 38968 
vlied by Memory, if need be. x Ethel 
Then conſidering my Dividend, I find it will 
be had once out of 712: and here having the 
Multiplees already ſet down, I ſubſtratt the Di- 
viſor from 712, and there reſts 225, to which - 
annex 3 the fourth figure of the Dividend,and then 
look the next leſs number whichis 1948 and anſwe- 
reth the Index 4,therefore I ſet 4 in the Quotient, 
and ſubſtraCt 1948 from 2253,and there reſts 305, 
I work on &c. and this will be found as ſhort a 
Work as needs be, for though I multiply my Di- 
ſor, yet I ſave ſubſcribing all the ſeveral Products, 
under each part of the Dividend. 

12. And here I might ſhew you, how to divide 
by many Numbers of two places all at once ; as 
to divide any Number by 25, is to cut off two 
of the laſt places ( remembring to carry as many 
Unites to the next place, as 25 is contained in 
theſe two Figures, which can never be above 3,) 
and redouble all the reſt of the Figures for the 
Quotient, and from hence alſo you may divide 
any Number by 24 (which will be of good uſe, 
240 d. being in a pound) all at once if you firſt 
divide by 25, then ſee how many times 24 may be 
had in the Quottent, which in ſmall Numbers is 
toon perceived, which muſt be added to the for- 
mer Quotient; the like might be done of many o- 
thers, which for brevity ſake (deſiring however 
to be plain) I leave to the practice of the Inge. 
nious Arithmetician. F 4 The 
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The Proof of Multiplication and Diviſion. 


- 13. Although the uſual Way in Schools, is to 
prove Multiplication by caſting the Nines out of 
- the Auliplicand,: the Multiplier, and the Produtt, 
as is tanght in the 44h. Page of this Book, yet 
ought not that Way of proving a Sum to be beſt 
approved of, ſince it is not infallible ; for many 
times a Sum that is falſly wrought, may by that 
Rule prove right;but becauſea Learner is not quali- 
fied for a better way of proof, whilſt he is in Mul- 
tiplication, it is therefore thought neceſlary , 
that he ſhould there learn that way of proving 


his Sums, which he is then only capable of, till . 


he hath learned Diviſion, which 1 hope by this 
time he is well acquainted with. 

Now let him know therefore, that Mulriplication 
and Dzviſicn, do interchangeably prove each 0- 
ther, for, if (after you have wrought a Sum in 
Multiplication) you divide the Produtt by the 
Aultiplicand, and you find the 22ultiphier in the 

tient without any Remainder, then you may 
be ture you have multiplied right. 

Or if you divide the Produtt.by the Adulripher, 
and the Quorjent 1s equal to the Multiplicand, with. 
out any Remainder, then you may be ſure your 
Multiplication is truly wrought. 


Example, 


Let us prove the Example at the bottom of the 
£41, Pcge, where 74358 is multiplied by 6472, 
and 
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and the Produtt is there found to be 481244976; to 
prove which, 1 divide the ſaid Produtt 481244976 
by the Mulriplicand 14358, and the Quorrent is 
6472, Which 1s equal to the Multiplier without 
any Remainder, as by the following Operation. 


74358) 481244976. (6472 


446148 


35096p 
297432 


535377 
. 520506 


148716 
14.8716 


(0) 


And if you fhould divide the ſaid Produtt by 
6472 (which is the 4ulripher) the Quotient 
would be 74.358, equatTto the ultiplicand with- 
out any Remainder, as you may try at your 
Leiſure. 

When you have performed a Sum in Diviſion, 
and you are deſirous to prove the ſame, Multi- 
ply the Quorient by the Diviſor, and if the Produt? 
is equal to the Dividend, then you may conclude 
your Divilion to be truly wrought , otherwiſe 
not, 


Let 
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' Let us prove the 4th. Example in the 86 page, 
where 226747299 15 divided by 4.7586 and the 
©wotient is found to be 47553 now if you multi- 

ly 4765 by 47586 (the Diw:ſor ) the Produtt will 
bh 226747290, © which is equal to the Dividend , 
and therefore the Diviſion is right. See the 


Work. Ln, 


4.7596 
4765 


237930 
285516 
333102 
190344 


Produtt 226747290 


But if, after your Diviſion is ended, any thing 
remain, then when you come to prove your 
Work, you muſt add the ſaid Remainder to the 
ProduCt, and if the Sum be equal to the Dividend, 
then is your Operation true. 

Let us prove the third Example in the 68h. 
Page, where 7892345 1s divided by 385, and 
the Quorient 1s 20499 with a Remainder of 230; 
now it you multiply the faid Qzorient 20499 by 
the Diviſor 385, ithe Produtt will be 7892115, 
to which if you add the ſaid Remainder 230, the 
Sum will be 7892345, which is equal to the Divi- 
dend. Sec the Work. | 


20499 
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20499 
385 


L —— 


1024.95 
163992 
61497 


7892115 
230 


7892345 


You may likewiſeprove Diviſion by Diviſion, as 
I bave ſhewed at large inthe 7.Chap. Page 100,101, 
102. of Mr. Cocker's Arithmetick, printed in the 
year 1685 ; for if you divide the Dividend by 
the Quoricnr, and the Quotient thence ariſing be 
equal ro the Diw4/or, then is the Diviſion right, 
but if after your Diviſion is ended any thing re- 
mains, then (before you go this Way to prove 
your work) ſubſtract the ſaid Remainder from 
the Dividend,and what remaineth after SubſtraCti- 
on, divide as before. 
| might proceed to ſhew ſeveral other Ways 
of Diviſion, by cancelling the Figures as you pro- 
cegd in the Work, &c. but it being tedious I 
ſhall deſiſt, thoſe that deſire to know the ſame, 
let them conſult ſome able Arithmetician, if they 
have any near them, but if not (as too many pla- 
ces are wanting in able Artiſts) let them read 
Baker's, Johnſon's, or Record's Arithmetick,, where 
they may meet with large Directions for the ſame. 
| 14. The 
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14. The general Uſes of Diviſion are infinite, 
as to know the ſide of any Superficies, the one 
ſide and Content being given ; to know the Rate, 
Price, or Value of any thing, if the Rate, Price, 
or Value of many of theſe things in the ſame kind 
be given; it is of great Uſe in the forming and 
working of any other Rates, as of Proportion, &c. 
And if the diligent Reader be but perfect in 1ulri- 
plication and Diviſion, he may then rejoyce and 
truly ſay that he hath paſled the hardeſt ; the 
reſt being all wrought by theſe four Species of 
Numeration, viz. Addition, Subſtrattion, Multipli- 
cation, and Diviſion. 

15. Laſtly, Note that (if in any Sum of Divi- 
ſion) the Quotient be equal to the Diviſor, and 
that nothing remain after Divi/:on is ended, then 
is the Dividend a Square Number, and the Dzvj- 
for is it's Root. And note, that if the Dividend be 
leſſer than the Diw1/or, that then you ſet it in the 
manner of a vulgar FraCtion; the Dividend being a- 
bove the Divi/or with a Line between them,other- 
wife you may convert it intoa Decimal FraCtion, 
putting Cyphers toit, and then divide it, as here- 
after ſhall be taught in its proper place. 

And thus much for Divzſ-0n, now we will pro- 
ceed to Reduttion. 


CHAP, 
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CHAP. VL 


Of Reduction. 


I, Eaduttion may be divided into two Parts, 


viz, Reduftion Aſcending, and Reduftion 
Deſcending. 


2. Reduction Aſcending, is when it is required 
to reduce a given Number of Integers of aleſſer 
Denomination into an Integer, or Integers of a 
greater Denomination equivalent to the Number 
given ina leſſer Denomination, and this is always 
performed by Diviſion. As if it were required 
to reduce 74580 Shillings into Pounds; foraſmuch 
as 20 Shilings are contained in a Pound , therefore 
I divide 74580 by 20, and the Quotient is 3729 
Pounds equal in Value to 74580 Shillings. 

Reduction deſcending, is when it is required to 
reduce a given Integer ; or Integers of a greater 
Denomination into a leſſer, which Number in the 
leſſer Denomination ſhall be equivalent to the 
given Number of the greater Denomination; and 
this is always performed by A4ulriplication, as ſup- 
poſe it were required to reduce 3729 Pounds 1n- 
to Shillings, here I conſider that a Pound con- 
taineth 20 Shillings, and conſequently the Shil- 
lings will be 20 times as many as the Pounds, 
wherefore I multiply 3729 by 2o, and the Product 
is 74580 Shillings equal to 3729 Pounds, from 
what is here ſaid you may eaſily underitand —_ 

3.To 
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3. To reduce any Number or Fraftion unde- 
nominate into it's lealt Terms, you muſt conſider 
how many of the next letſer Denomination, are 
contained in the next greater before, and by that 
Number multiply the greater, and ſo work till 
you come to the leaſt. 


I. Example. 


To reduce 178 /. into pence, according to the 
Rule, I conſider 20 5. is contained in one Pound ; 
therefore I double 178 1. and thereto adding a 
Cypher, it makes 3560 Shillings, then becauſe 
I2 4. is contained in one Shilling, 1 multiply 3560 
by 12, and it gives 42720, which are the Pence 
in 178 /. the like of any other. 

If there be divers Denominations expreſſed of 
the fame kind, you muſt add up the ſmaller De- 


nominations, as followeth. 
2. Example. 


Let it be required to reduce 271. 19 s. os d, 


into Pence. : 
Firſt, 1 multiply 27 by 29, and the Produt is 


40, to which 1 add 19, and it makes 559 Shil- 
ſites, then I multiply 559 by 12, becauſe in a 
Shilling there are 12 Pence, and the Product is 
6708, to which I add the 5 Pence, and it makes 
6713 Pence, equivalent to 270. 195, 054. See 
the Operation as followeth, | 


27 l. 
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Ee; - d. 


27 19 © 
20 


540 
I9 add 


oh 559 Shillings. 
I2 


200ff 
$59 
6708 
5 add 


6713 Pence.” 


+ Or ifyou add the ſmaller Denomination as you 
multiply, the work will be much more Compendi- 
ous:As,when I multiply(inthe foregoing Example) 
27by 20, I fay o times 7 is o, but 9is o, (viz. the 
9in 19 5.) which T put down, then | ſay 2- times 
7 is 14, and 1 1S 15 (viz. the 1 ini9 5.) ſolput 
down 5 and carry 1, then 2 times 2 is 4, and 1 
that I carry is 5, which I put down, ſo have I 559 
Shillings in 27 /. 195. then I multiply 559 by 12, 
and:as1 multiply 1 take in the 5 Pence thus, I ſay 
2 times 9 is18, ands is 23. &c: Solhave6713 
Pence as before. See the Operation, according to 
thelatter way, as followeth. 

27 l, 


OI Om oo oe ene en 


Of Re dud 108. 


L. " RO « 
27 - 1»: Of 
20 


559. Shillings 
I2 


1123 
559 


6713 Pence, 
3. Example, 


In 34554. 11 5. 091d. I demand how many 
Farthings ? GE 

-Toanſwer this Queſtion, fitſt I multiply 3455 
by 20, and take in the 11 5. as I multiply, and 
the Product-is 69111 Shillings, and that I multi- 
ply by 12, andtake in the 094. and the Product 
1s 829341 Pence, then multiply the Pence by 4, 
and take in the 2 Farthings, ſo I have 3317366 
Farthings. Behold the following Work.  . ; ..: 


34551. 


Ul 
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Ly 


l. V's, d. 
3455 11 09; 
20 


og911T Shillings 
I2 

1338231 

G9LIII 


—————_ my 


829341 Pence 
4 


facit 3217366 Farthings. 


Note, that in reducing of a Number from one 
Denomination to another , if any thing remains 
after Diviſion is . ended, the ſaid Remainder is 
ever more of the ſame Denomination with the Di- 
vidend, as in the following Example. 


4. Example. 


In 574386 Farthings I demand how many 
Pounds ? : 

Firſt 1 divide 574386 Farthings by 4 to bring 
them into Pence, and the Quotient is 14.3596 Pence, . 
and there remaineth 2, which is 2 Farthings, be- 
canſe the Dividend is Farthings ; then I divide 
143596 Pence by 12, to bring them into Shillings 
and the Ouorient is 11966 Shillings, and there is 

| a Remainder of 4, which is 4 Pence, ' becauſe the 
0 Dividend 
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Dividend is Pence, then I divide 1 1966 Shillings 
by 20, and the Quotient is 598 Pounds, and there 
is a Remainder of 6, which is6 Shillings, becauſe 
the Dividend is Shillings; Now the Queſtion is 
anſwered,and [find that in 574.386 Farthings,there 
are contained 598 /. &6 s, 041d. as appears by 
the following Operation. 


4) 574386 (143596 


Remains (2) Farthings. 
FA s. .:-- 
Jacie 598 06 + 044 


12) 
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12) _— (1966 


79 
72 


76 
72 


Remains (4) Pence, 


E. 
20) 11966 (598 


100 


196 


180 


— 


'\ 166 
160 


a 


Remains (6) Shillings, 


And kere note, that although ia Reducing the 
G 2 —— 
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Shillings to Pounds in the foregoing Example, we 
have divided 11966. by 20, (after the methodical 
way of Diviſion) yet may the ſame be more con- 
ciſely done thus, viz. Cut off the Figure in the 
place of Unites from the reſt with a Daſh of a Pen, 
to ſignifie Shillings, and by the 5rh. Rule of the 
4th. Chapter, which-is in the 48:h. Page Bypart 
the Remaining Figures for Pounds, and if the laft 
of thoſe Figures remaining ( as aforeſaid  ) be 
odd, then increaſe 'the Figure before cut off for 
Shillings by 10, and the Work is done. 

So to reduce 11966 Shillings (in the laſt Exam- 
ple) to Pounds, firſt I cut off the 6 in the place 
of Unites with-a Daſh of the Pen thus, -(1196[6) 
to ſignifie 6 Shillings, and take the half of 1196 
( the Remaining Figures) which is 598, for 
Pounds, fo is 11966 Shillings equal to 598 /.'6 -. 
See the Work, | . 


119616 
ag. * 
598 06 


In like manner, if it were required to reduce 
6478 Shillings to-Pounds, I firſt cut off the 8 
with a daſh of the Pen for Shillings, as before 
and Bypart 647 for Pounds, and it makes 3231. 
and becauſe 7 (the laſt Figure) is odd, I make 
= = 8 to bei8Shillings, behold the following 

ork. 


64718 


7 
: 
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1) 6478: 


l.. 
323 18 


And hereafter in reducing Shillings to Pounds 
throughout this Treatiſe , - we ſhall uſe this 


Method. 
5. Example. 


In 47538 Pieces of 3 4. I demand how many 
Ponnds Sterling ? 

To reſolve this Queſtion I conſider, that 4, 
three Pences make a Shilling, therefore I divide 
the given Number by 4, .and_ the Quotient is 
7 1884 Shillings, and'there refnaineth 2 after Divi- 
ſion, which by the Note in the 81/t. Page fore- 
going, -is 2 three pences, or '6 Pence; And by 
the Note in the 83d. Page 111884. Shillings are 
reduced to 594 /. 04 5.. ſo-that in 45538 three 
Pences there are contained 594 1. 04.5. 05 4, View 
the Reduction. 


Gg'-* =” 
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4) 47538 (11884 


4 


Remains (2) three Pences, or 6 d. 


1183 4 

7 ha 

$94 04 

L. 5, d. 
facit. 594 o4 ©O6 


6. Example. 


Suppoſe 48 1. were to be diſtributed amongſt 
-1eor People, each Perſon to have 18 Pence, how 
any would be partakers of the ſaid Sum? . 

Reduce the given Sum (48 /.) into Pence by 


3c ata Pk, has 
a 


6, 


ID %z 


Fr 

bk 1 

po 
* 
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the firſt Example,and it makes 11620 Pence, then 
divide 11620 pence by 18, and there ariſeth 640 
in the Quotient, and ſo many will the ſaid Sum 
fatisfie. Prove the work -at your Leiſure. 

4+ But there may yet be a ſhorter way to re- 
duce the greateſt into the :leaſt Denomination, at 
one Operation, without taking notice of the in- 
termediate Denominations, and that is by multi- 
plying the greateſt, by as many as an Unite there- 
of contains of the leaſt. 

Likewiſe to reduce the Jeaſt into the greateſt 
Denomination, and that is by dividing the leaſt by 
as many thereof as are contained in an Unite of the 
greateſt, 

This Rule will be made plain by one or two 
Examples, | 


7. Example. 


In 375 {. how many Pence? 
Now: becauſe in one Pound there are 24.0 Pence, 


therefore I multiply 375 375 

by 240, and the Product 240 

is 90000, and ſo many —_ 

Pence there are contain'd I 5000 

In 375 l. as by the Work 750 

in the Margent is ma- AOCPRAANS 
nifeſt, 90000 Pence. 


So in 35781 /. there are contained 8587440 
Pence; Compare this with the Way before taught, 
by multiplying by 20, and by 12, and uſe thy Di- 
ſcretion. | 

G 4 7. Exams 


IT 
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| 8$ Example, 
1n 7534 Pence, I demand how many Pounds? 


Here if you divide the given Number (7584) 
by 240 (the Pence in a Pound) the Quotient will 


-be 31. and there is.a Remainder of 144 Pence, 


which being divided by 12, the Quotient is 12 

Shillings, ſo that in 5584 Pence are contained 
LE 12D i 12 

F Foreign Coyn may be reduced to Engliſh Coyn, 

and the Converſe, when there 1s given the Value 

(in Engliſh Coyn) of an Unite in the Foreign; as 

in the following Examples. | 


| 9. Example. 


What is the Value' of 223 Scots Marks in Eng- 
liſh Coyn, the Scots Mark being valued at 1 3; d.? 
Firſt, I confider that in 13] 4. there are 27 
half Pence, therefore | multiply (223) the Num- 


' ber of Scots Marks by 27, and the Product is 


621 half Pence, which (by Reduftian aſcending) 
is found to he 12 /. 105. 10] d. 

You will find the Anſwer to be the ſame, if you 
multiply 223 by 54 (the Number of Farthings 
in 1314. {or a Scots Mark) for then the Product 
will be 12042 Farthings, which will be reduced 
to 121. 105, 10, &. as before, 


Example, 
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4k ro. Example. News 


? - Inm-209 /.. 065. '08d. Sterling, how marly 
) Dollars, at 5 5. 04 4. per Dollar? 
l | Firſt, reduce 209 /. os 5s, $ d. into Pence, 
2 BZ and you will find it to be 50240 Pence, then 
2 divide that by (64.) the Pence in one Dollar (ar. 
d ? +5 5s. 044.) andthe Quotient is 785, and'ſo mb- 
ny. Dollars at 5 s. 04. d. are contained in 209 /. 
OG! 5. OB A, : | dh; 
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1, | 46 

I Queſt. 11. A certain Merchant delivereth at 
London 468 1. Sterling, . which he is to receive at 
;Bourdeaux in French Money called Solx, the Ex- 
change at 5 Solx for 6 Pence. Now I demand 


how many Solx he ought to receive for the ſaid 
Sum.? Anſwer, 93600 Solr. "#9 

To Anſwer this Queſtion, firſt bring the given 
Sum into 6 Pences, which you may:do by multi- 
plying by 20 to bring them into Shillings, and 
then multiplyby 2 to bring the Shillings into 
Pences, and ic makes 18720. Or if you mu 
tiply 4687. by 40 (becauſe 40 ſix Pences make 
one Pound) the Product will be 18729 fix Pences, 
as before, then (becauſe 6 Pence is 5 Solx) I mul- 
tiply 18720 by 5, and the Product 1s 93600, and 
ſo many Solx mnlſt he receive at Bourdearux. 

Or you might conlider that if 5 Solx is 6 Pence, 
then 10 is a Shilling ; wherefore if you multiply 
your Pounds by 20, and that ProdvCct by 10, the 
Anſwer will be found to be 93600 Solx as before. 

2. 5- In Reduction Aſcending, remember always 
: that your Dividend and Divj/or be of one wy the 
ame 


WS Ws wot} 
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ſame denomination, or ſoreduced (which muſt be 
to the leaſt Denomination mentioned in either of 
the given Numbers) before you make Diviſion, 
'Fhe following Example will make this Rulecaſie. 


I2, Example. = 


. In 435 Marks at 13 s. 044. per Mark, how ma- 
ny Scots Marks, at 13; d. per Mark? _- 

.\ {The Numberscgiven in this Queſtion are 4.35 
Marks, and 1 314. the leaſt Name mentioned in ei- 
ther of which is ;4. or 2 Farthings, and therefore 
J reduce 13; 4. into 27 half pence, which muſt 
be my Diviſor; and becauſe my Diviſor is in half 
pence, therefore maſt my Dividend be in half- 
petice, wherefore | firſt find how many half pence 
there are in (13 5s. 044.) a Mark, and 1 find 
there are 320; therefpre I multiply 435 Marks by 
320, and the Produ&t is 139200 half pence (e- 
qual to 435 Marks) for my Dividend, where- 
Gre! divide 139200 by 27, and the Quotient is 
4$155:5 Scots Marks, or 5155 Scots Marks, and 


35 half pence,or 71d. over. View the Working of 


the rext Example, and well conſider thereof, 


—_— 
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l. th 
T3, | 
2 435  dMMarks 
aps | 320 
27 Diviſor. 
8700 
1305 


27) 139200 (5155 


135 


En 


42 
27 


I50 facit $1555 7 Se, Mir 
135 Wis.” 


150 
135 


Remains (15) half Pence. 


"WE. © 


I3 . 04 
I2 

160 Pence 
2 


' 320 half Pence in a Mark. 
Except 
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Except you can diſcern that the one is an 

aliquot or even part of the other, for/ then the 

Work (though it cannot be more truly) may 

be more expeditiouſly wrought, than by the fore- 

going Rule, as by the following Example is ma- 
oſt, AD GEIS £9 


13. Example. 


In 374 1. howi many Nobles at 6s, 8 4. per 
Noble? 

Here I may conſider,that one Pound is 3 Nobles, 
wherefore by multiplying 374 by 3, the Anſwer 
to the Queſtion -1s gained, viz. 1122 Nobles : 
Whereas if the Queſtion had been ſolved by the 
foregoing Rule, 1 ſhould have reduced 3741. into 
. Pence. which :1s:.89760, and divided it by the 
Pence in a Noble, viz. 8 Pence, and then the Quo- 
tient would have been (as before) 1122 Nobles,but 
this way is ſomething tedious. 


: Fa. Example. 
| Let it be required to divide 3157. 16 5. into 

pieces of 1314. 12 4. of 9 4. of6 d. of 414. of 3 d. 
of 24. of 1 4. ſo that there may be an equal 
Number of each ſort of pieces:: Now I deſire to 
Know, how many pieces of each ſort there muſt 


Firſt 


Chap. 6. Of Reduftion. 93 

Firſt add the pieces(into whichthe L 
given Sum is to be requced-) toge- 13; 
ther, and their'Sum is 51 4d. (for a I2 
Diviſor) as you ſee in the Margent, 9 
then reduce 315 /. 16s. into: pence, 6 
(becauſe the Diviſor is pence) and PP. 
they make 75792 pence for a Di- 3 
vidend, which being divided by 2 
. $1, the Quotient will be 1486, and =—_ 
ſo many pieces of each fort will — 
there be; and after Diviſion is Fl 
ended, there is a Remainder of 6, which by the 
Note in the 81/7. page foregoing is 6 pence. 

I have been the larger upon Reduttion of Money 
becauſe Learners are generally. more - acquainted 
with the Nature of Coyn, than with Weights and 
Meaſures, &c. and the Learner being well ac- 
quainted with this Kind of Reduction, the reſt 
will be altogether as eaſie z as will appear by:the 
Solution of the following Queſtions. | 


Reduttion of Troy Weight. 
15. Example. 


In 5741. Troy Weight, I demand how many 
- Grains ? | | 

Multiply the given Number by 12, and th 
Product is 6888 Ounces, and that Multiplied by 
20, the produtt is 137760 Peny Weights, and that 
Produdt again multiplyed by 24, the Produdt is 
3306249 Grains, and ſo many: are contained in 
574 Pounds Troy Weightz. as appears by the 
following Work. ns 


> —— } mM + eo e—— 
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F< 
12 


1148 
574 


6338 oz, 
20 


I37760 þ.W. 
24 


551040 
275520 


GP—=—S—_ 


3306240 gr. 


This Queſtion-might have been wrought at one 
Operation by the- 4th. Set. of this Chap. page 
87. if you multiply (the given Number ) 574 
by 5760 (the'Gratns contained in a Pound Troy 
Weight) as you may prove at your Leiſure, 


I6, Example. 


In 4758643 Grains, I demand how many Pounds 

Troy Weight ? 
 Firft, divide 4758643 by 24, (the Grains in a 
7 Weight) and the Quotient is 198726 peny 
Veights, and there remaineth 19 Grains; then 
{ divide 198276 by 20, (the peny Weights in an 
Ounce) and the Quotient is 9913 Ounces, n_ 
there 
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there is a Remainder of 16 peny Weights ; then 
do I divide 991 3 Ounces. by 12 (the Ounces in a 
' Pound) and the Quotient is 826 Pounds, and r 
Ounce remaineth; ſo the Work is finiſhed, and 
I find that, in 4758643 Grains there are 826 4 
OI 0%, 16 p.w. I9gr. as you will find if you 
actually perform the Work. 

This Example might be wrought at one Opera- 
tion, if you divide (4758643) the given Num- 
ber of Grains by (5760) the Number of Grains 
in a Pound; but then there will be a Remainder 
of 883 Grains, which being reduced will be found 
equivalent to OI oz. 16p,w, 19 gr. as you may 
prove at your Leiſure. 


Reauttion of Averdupois W eight. 
I'7. | Example. 


In 4758692 Pounds I demand how many Tuns 
Weight ? 

To ſolve this Queſtion, firſt I divide by 28 L. 
to reduce the given Pounds into Quarters of Hun- 
dreds, and the Quotient is 169953 Quarters, and 
there is a Remainder of 8 Pounds; then I divide 
the Quarters by 4, and the Quotient is 4.2488 
Hundred, and there is a Remainder of 1 Quarter 
of a Hundred, then | divide the Hundreds afore- 
faid by 20 to bring them into Tuns, and the Quo- 
tient is 2124 Tuns, and8 Hundred Weight re- 
mains; fo that by the Work 1 find that in 
4758692 |. there are 2124 11s, o8 C. 1 gr. 
o8 4 

18, Exam- 
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13. \ Example. 


In 2124 Twns, 08 C. 19r. 08 1. I demand how 
many Pounds. Weight ? facit a 
as by the following Operation appeareth. 


Tn. Con. 4 
--" STC o8 I O8 


42488 C. 
g' 5. 


——_— 


——— 


. . 169953 97. 
32 IT F; 


1359632 
339906 


4758692 |. 


The leſſer 'Averdupois Weight ( which con- 
ſiſteth of Pounds, Qunces, and Drams) is reduced 
by 16 and 16, 
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19. Example. | 
In 376 /. how many Drarms ? 


GOI 6 Ounces, 
16 


had 


36096 
6016 


facit 96 2 56 Drams. 


So of any other Weight or Meaſure the Ope- 
ration is ſtill the ſame, obſerving the-3. Sect. of 
this Chap. in the 78h. page ; | ſhall giveone more 
Example of Long Meaſure. ; 


20. Example. 


The Diſtance between London and Tork, is ac- 
counted 150 Miles, I demand how many Barly 
Corns will reach the ſame Length ? 

Firſt I multiply 150 by 8, the Produtt is 1200 
Furlongs , then multiply 1200 Furlongs by 40, 
and the product is 48000 Perches, or Poles, then 

H 43000 
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48000 Poles being Multiplied by 11, produceth 
$28000 half Yards, 'and that again multiplied by 
18 produceth 9504000 Inches,which being multi- 
plied by 3, 'the Prodnd* 48 2835 12000 Barly Corns, 
and fo many will reach 150 Miles, which is the 


* Diſtance from London to ork. 


The Proof of Redu#ion. 


Reduction aſcending and defcending do inter- 
changeably prove each other,. by inverting the 
Queſtion; As in the 1724. and 18th. Queſtions 
foregoing: In the 19rh..-Example, it is demanded 
how many Tuns Weight are contained in 
4758692 Pounds, and the Anſwer thereto is 2124. 
Tuns, O8C. 19qr.o8 1. «© 


And in the 18th. Example the Queſtion is ſta- 


ted back again, viz. In 2124. Twuns, 08 C. 1 gr, 
o8 /, how many Powunds? And the Anſwer is 
4758692 Pounds, which proves the Work of the 
15%, Exampleto beriftht. | 

- 1 flirt give any more Examples'in this Rule, 
Hut if-88y thing at any time Rem difficult in Re- 
duction ; let the Learner have Recoarſe to the 
following Tables, taken out of Wing. Arith. 
Chap. 7. "= 


| 
; 


; 


Of Redudt ion. 


And firſt iti Reduction Deſcending; 


I, Of Sterling Money. 


multiplied by 


Shillings 


Pence 


| Farthings 
2. Of Troy Weight. 


Ounces 


{ © 
20 i: Peny Weights 


— a 
Grains 


Alſo in Apotbecaries Weights. 


Peny Weights 


. Ounces Troy 


 Drams 


Scruples 


Grains 
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3. Of Averdupois Weights. 

Tuns ? 20) Hundreds | 

Hund. Weights | | 4 | ,, | Quarters | 

ge, & : 

Quarters = =< 28 >J < Pounds 

5 {SN 7 

Pounds & | 16 Ounces h 

Ounces Us Drams A 
4-- Of Liquid Meaſure. 


Hogſheads Y (63) ſGallons 

Gallons | :| > g| Pottles 

Pottles FI | 2 | 4 Quarts 
= 

Quarts " L 2 d: L Pints 


5. Of 


Ly % = wa 
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5. Of dry Meaſure 
Quarters JY ff 8% @CBulhels 
Buſhels 4 Pecks 

. id Pr bs 
Pecks SZ | 2] S | Gallons 
' = 0 V N 
Gallons C5 T 2 q 25 Pottles 
ES! | 
Pottles "1.5 'Quarts 
Quarts _ L 2 Pints 


6. Of Long Meaſure. 
Engliſh Mile) (8 ) fFurlongs - 


Furlongs D | 220 Yards 
El. 2 
Yards >84 3 p85 Feet 
Feet E 12 % Inches 
Inches 3 | Barly Corns 
Aljo 
Yards or Ells) -.C 4) & (Quarters 
or” = 
= 'S 
— 
Quarters EC 4) =CNails 
H. 3 7. Of 


— - wore ee on Ae ow ae . 


eee aa nn wn nn CO CIR " 


_ Shilliwgs 


7, of ſuperficial Land-Meafure. 
| v (R 
(E y | opds 


Acres 


Roods YE A .Perches,or Poles, 


_ 0 


produce 


Secondly for ReduStion Aſcending, 
[. of Saling Money. 


Farthings' 


Pence 
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2, Of Troy Weight. | 

Grains (7 Peny Weights 

Peny Weights | | 0 5 ' Onnces-. 

St 4, Pounds, 

Alfa in Apothecaries Weights. 


Ounces , , . 


| MC of BY S&\ruples 

; Scruples. I 3 >-5< Drams iq 
VC 8) COunces Tyoy 

20 f Averdapoy Weight, 


Grains 


Drams. 


Drams, Tis C36Þ > : COunggs,.... 


<Y 
po 


2 7- 
Ounces.. |# 16 | Pounds 
Pounds ; , LB 528; >24 Quartess.9f C. 


Quarters | VL | 4 Hundreds 


Hundreds L2oj {ans Weight 


a 4 


Er nag 
OTE I es a ey x 9 = 


"> ae ere, 
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4: Of Liquid Meaſures. 


Pints / ff 2) CſQuarts 


_ ; 
Quarts | | 2 Pottles 
CL *, þÞ>9 
Pottles | 22 29 | Gallons 
| | 
Gallons 3 163} C Hogſheads 
| 5. /of Dry Meaſure. 
Pints V-. © 2) *. \Quarts 
Quarts | | 't 2] -| Pottles 
 - | 
Pottles Wet * of | Gallons 
Gallons |= | 2j | Pecks 
| VS 3 | 
Peeks oi I ; | Buſhels 
Boſhels - lf 8, | antes | 


6. Of 
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6. Of Long Meaſure. 


Barly Corn 3 #f 3 1 ClInches 
Inches | | | 12 | [8 
10 < 
| Feet "EO 3 > Z Yards 
Yards | 220 | Furlongs 
 Furlongs J3 LUL8$8 3 LEngliſh Miles 
Alſo 
Nails BE 4 Quarters of Yards, alſo 
= v of Ells 
ſs {> 


Quarters ) Y + Yards, alſo Ells 
7. Of Superficial Land Meaſure. 


Perches or Poles }) Z (40 Roods or Quar- 
| ; © ) tersof Acres 
S | 

© & Acres 


divid 


Roods 


8. Of 
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Migutes | 60) FCHoayrs 

Hours | 5} 424 þ 2 « Days 
Hd 

Dey: : 3 * 9 L Weeks 


Hitherto hath been ſpoken of the Simple parts 
of Arithmetick 3 now we ſhould come to treat of 
the Comparative part, viz. of Arithmetical and 
Geometrical Proportion continued, it being the next 
thing in Courſe ; but becauſe the true Notion 
thereof will require ſomewhat more Knowledge 
in Arithmetick, than the Legrner is yot acquainted 
with ; and party becayſe the Knowledge thereof, 
is not abſolutely neceſſary for the Merchant, or 
Trading Mzn:z. therofyre 1 ſhall omit jt in tþjs 
place (and diſtourſe of it amongſt thoſe Rutes 
which more nearly concern the Mathematical Stu-- 
dent) and =_ _ come to pau Pro- 

arp Aileontinyed, wherein you will find the 
Een of all he Rules hefore laid down in this 
Boo þ = £ 


{ 5 
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CHAP. V1. 


Of a Proportion Aiforgimed; - or 
of the Golden Rule. | 


TF of folir Numbers the firſt be to the ſecond 
as the third is to the fourth, that is, if tho 
Quotient of the former two diviged þe equal to 
the Quotient of the latter two divided, thoſe four 
Numbers are ſaid to be proportional. 

2. Therefore if four Numbery be proportio- 
nal, -the Proguft.'of the Means 1s equi to 
the Product of the Extremes. As. if 2.4:: 8.16, 
2 tHyes 16 is equal; to-8 times 4, #/4. 32. 

3» Therefare if. the Prodydt of the. two 
Means. be divided by the Frſt, the Quotient is e- 
qual ro the Jaſt Number or Term, as. 4 times 8 
i$ 32, Which being divided by 2 Fe, Quotient 1s 16 
the laſt Term. -. 

4- From hence. ariſeth the. Knowledge of & 
fourth Number, which ihall have. fuch propor- 
tion to one Number given, as other two Num- 
bers given have the ove to the other, and this is 
called the Rule of Three, or, for the Excellency 
thereof, the Golden - Rule, and herein we areto 
= the Diviſion, Diſpoſition, Operation, and 
Ule | 
- $- The Rule of Three, or Golden Rule, is either 
Simple or Compound, the Simple ts either. direct 


of x inveſts ang the Compound Rule js likewiſe 
direct 
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direct or indirect, aſcending or deſcending. 

6. The dire&- Rule of Three-ig, -if the ſecond 
Term be greater than the firſt, *the fourth Term 
ſhall likewiſe be greater than the third, if leſſer, 
then 'lefſer :.. Or in the Queſtion, if more; re- 
quire more, or leſs, leſs, the Queſtion is to be 
anſwered by the Golden Rule diref, as if 4 Yards 
colt 12 5. then 8 Yards muſt needs require more, 
or 2'greater nuinber of Shillings, therefore that 
Queſtion is Taid to be of the Rule of Three diret2. * 

7. The manner-of -placing''the Terms for 
Work is after the firſt Term to ſubſcribe two 
points, after the econd, four, aſter the third two, 
as 'here't:2::3t4. 

'And by this means the Rule ray be expreſſed 
in'oneor two lines. In this Role that which you 
are mainly to'confider is, the'1ſf.' and 3d. Terms 
are always of one Denomination 'or Name, and 
ſs are theſecond and fourth, as if the firſt be Mo- 
ney,” Weight, - Meaſure, Time; -©4. of the ſame 
Name is-the'third, and ſo muſt the fourth (which 
is ſtill ſought.) be of the ſame Name with the 
ſecond; and the Terms of the Rule are to be read 
or r underſtood I accordingly, ' - 


Emmys. = F< 


"'F1: Pepper's i185: : 51. 307. to be read thus, if 
3 l. Pepper coſt or will give 18: 5. then 5 pound 
of Pepper will give or coſt 30 -. 

'6. Omit in ſetting down the" Queſtion that 
which is common to both ſides of the Figure, as if 


20 Fun of Wine colt , @..for the carriage of it 6 
Miles, 
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Miles, then what will the Carriage of 20 Tun for 
I 2 Miles coſt? Here 20 Tun is to be omitted, be- 
cauſe it bears no ſtreſs in the Queſtion, for the 
ſame Quantity that is carried 6 Miles is ſuppoſed 
to be carried 12 Miles, therefore.the Queſtian 
will ſtand thus, 6:4::12:; - TrA 

8. The three numbers given are ſo to be diſpoſed, 
that the number whereof the value or price is 
10ught,or the Number demanding is to be placed in 
the 34. place, or the firſt Term in the ſecond: part 
of the Figure, the Term that is of the ſame denomi- 
nation which is ſer in the firſt place, and the Num- 
ber remaining ſet in the ſecond place,of which'Na- 
ture the Number ſought muſt ever be : 'As in this 
Example, what will 9 Yards coſt, if 2 Yards be * 
bought for 5-5.? thus to be ſer down, 2 : 5: : 9. 

If 12 Yards of Damask will line 16 Yards of 
Velyet, how much Damask will line 24 Yards of 
Velvet? Thus to beſet down, 16 : 12; : 24:18, 

9. After you have thus orderly diſpoſed the pla- 
ces for finding out the fourth Term, multiply the 
ſecond and third Terms together, -and divide the 
Product by the firſt Term, the Quotient is the 
fourth Term or Number required, which is of the 
ſame Name with theſecond Number. 

And therefore if an Unite be in the fir {t place, 
the fourth term is gotten by A4uriplication. 

Therefore if an Unite be in the ſecond or third 
places of the Rule, the fourth is gotten only by 
Druiſion, EEE. 


= a - Example. 
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Go "1 76% Example | 


= hd, Yards/of Cloth coft 72 Shillings, -how 
ll 64 Yards-of the ſame coſt at that Rate ? 


huſoer, 1692 5. or 841. 12 5. 
The Operation... 


Yards Sill Yards s, 
24 : 29 28 2 564 ©: 1692 
564. 5 

288 

432 

360 
; | 8. [. S; 
24) 40608 (1692 or 84 12 


In 
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In otder to anſwer this Queſtion, accotding to 
the DireCtion in Set. 7. of this CT 564 Yards 
muſt be my third Number, becauſe the Demand 
is affixed to it, aid that which is of the ſame 
Denomination or Name with it muſt be the firſt 
Number, iz. 24 Yards, and the Number remain- 
ing, which is 72 5, muſt be the ſecond Number in 
ſteting the Queſtion ; and then the Numbers given 
will ſtand in order, fir for Operation, as you ſee 
before. | 

Then according tothe 9. Set. I mykiply the 
ſecond Number by the third, viz. 72 by 585.4, atd 
the Prodadt is 40608, which I divide by rhe fir 
Number (24) and the Quotient is 1692 and is 
the Anſwer to the Queſtion, which is 1692 Shil- 
lings or 84.1. 125. $0 that I conclude 84 /. 12 5. 
| is theprice of 564 Yards. | 

10. If when the given Numbers are placed ih | 
order (according to the DireCtions laid down ih | 
the eighth Sect. of this Chap.) the firſt and third | 
Numbers be not of one Denomination they muſt 
be ſo reduced, or if one or both of them be com- 
poſed of divers Names or Denominations, they 
muſt both of them bereduced ro the leaſt Name | 
mentioned in either of them, by the Rules in the | 
laſt Chapter, and then proceed to multiply the | 
ſecond by the third, &c. 


2. Example. 


If 1 C. of Tobacco be worth 56 Shillings, what 1 
will 36 C. 1 97. 141. coſf at that Rate? 


The 


—_—- = VS ret rey mn) > ate ggt ens nn 
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The Numbers being placed in order will ſtand 
as followeth, viz. | 


. 5. "= 
8-0 +3. as 


Then becauſe the loweſt Name mentioned in 
the third Number is. Pounds, | reduce the 36 C. 
197. 141. all into Pounds, and they make 4074. 
Pound, then becauſe the third Number is Pounds, 


therefore muſt the firſt Number be reduced like- 


wiſe to Pounds, viz. 1127. then multiply the 
third Number (4074) by the ſecond (56) and 


let the Product (which'is.228144) be divided by 


the firſt Number (viz. 112) and the Quotient is 
2037, Which is Shillings, becauſe the ſecond 


Number is Shillings, which being reduced will 


| be 104 /. 17s. cod. See the whole Work as 
followeth. 
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he E. 


224 +  M 
_ . ot 17 
414 
336 
784 
784 
(0) 


10. And if the ſecond Number conſiſt of divers 
Denominations, it muſt. be reduced to the leaſt 
Name mentioned, and lower if you pleafe, and: 
then prareed to multiply and: divide as before is 
direed, and the fourth Number found will be 
of the ſame Name that mm reduced your ſecond 
Nymber 0; 3. Exams 
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\ 3» Example, 
If 28. l. of Tobacco coft 37. og 5.04 d.. what we 24 C. 
Weight coſt at that Rate ? 


The Queſtion flated and wrought. 
FA EE © " EY: C. C6 
285 2: 3 Of as 3 as : $13 13 
20 Y 4 
65 07 96 
I2 tos 28H 
_— Ow 
65 "TIS 
784. _* 2633 
' 784 
"T0752 
--..-2I JO4 
_ -\ 18816 » 
28) 2.107392 (75264 


wank = <1} "Bp | $5 8; + bh BC ACH; th 
12): 75264 6272; GO) broom 


do x 11 ; 
o + * 
- + I '' CT. 
nb Any 'v7 on . -,Gm4# i |} «4 7 £ . + %s 
p _ x» - ; % b ; s 
3 TA roy * - ” v- - _ F ” ff 2 w_R a '> 
UCTACIBLS 13 27 mov 35:5, eonght S550. Z 
- 
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In the foregoing Example the firſt Number is 
28, and the third Number is 24 C. therefore is 
che 24 C. reduced to Pounds .to make it of the 
ſame Name, with the firſt, and the ſecond Num- 
ber, viz. 3. 05-5. 04 d.- is reduced to Pence, be- 
cauſe the leaſt Name mentioned therein is Pence, 
ſo then are the given Numbers prepared' for Ope- 
ration, and then the Queſtion may be altered to 
this, viz. If 28 /. of Tobacca coſt 784 Pence,what 
will 2688 /. coſt at that Rate? Multiply and di- 
vide according to the Directions given in Sect. 9. 
P- 199. and you will find the Anſwer to be 75264. 
Pence, which being reduced is 313 /. 12 5. 


4+ Example. 


Bought 3 Hogſheads of Sugar, each weighing 
4iC. 211, at 21. o8s. per C. I demand the price 


| of the 3 Hoglheads at that Rate ? Anf. 311. 195. 


Firſt, find the Content of the 3 Hogſheads, 


* which is thus done, viz. redyce 4 C. 21 1. into 


Pounds, it makes 4971. for the Content of one 
Hogſhead in Pounds, and that: being multiplyed 
by 3 produceth 1491-7. for the Content ob the: 3 
Hoglheads; Then may the-Queſtion be ſtated as 
followeth, viz. 0 $5: " 


Re EE 
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L & L. 
$23 *: 48- $55 © 2491 
48 


11928 | 
_ 5964 y 


112) 71568 (63]9 


672 bs: 4 
31 19 


436 
[ s, 336 


. facit 21 19 — 


5- Example. 


Bohght- 126 Ells Engliſh , of Holland Cloth, 
to give for it after the Rate of 6 5. 6 d. per Ell 
Flemiſh. fdemand what it all amounts to: at that 
Rave? Anſwer 68 /. os 5. 

The Numbers being orderly placed according 
to the DireCtions given in the 8h. Sect. of this 
Chap. will be as followeth, v1z. 


Ell Fl. k Ells Eng. 
I Lo 0 +3 2: > 836 | 
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In this Queſtion the. firſt Number and the 
third are both Ells, and yet they are of a diffe- 
rent Denomination; for the firſt Number is 1 Ell 
Flemiſh, and the third Number is 1 26: Ejls Eng- 
liſh, but they may be both reduced to quarters 
of Yards, by multiplying the. Ells Flemiſh by 3, 
and the Ells Engliſh by 5,-and the ſecond Num- 
ber muſt be reduced to (78) Pence, then will the 
Queſtion be ſtated, and wrought as followeth, 
VIZ, | 


Ell Fl. & <> Elks Eng, Hb, 6 
1. 54 & © $2 136 he 9 
3 I2 3 
3 d, | | 630 9%, 
630 
2340 
468 


3) ::49140 (16350 


+: 6-4 
facit 16380 or 68 05 009 
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at | 6. Example, , 


What is a Wedge of Gold worth that weigheth 
4 0K, O6 pw. 15 gr.'at 37 l. 17 5s. 10 d. per 


Pound ® Anſwer;-13'. 13 5. 0643594. as appears by 


the following Operatiai. 


-rO [inf id, - O£1-p.w. gre 
WF : 9 0 :: as of 9 
12 20 | = 

hr RA IS | wig 
20 12 ' 24 

249 ©, 1514 349 
24 Te I73 

960 ' 9094. 2079 Grains 

4. 9094 

5760 :9:; + U16 
18711 

187110 


5760) 18906426 (328225 


Facit 32822!25 Pence, which being reduced will 
be found to be 13 /. 13 5. 0641399 d. 

Qbſerve that in order to anſwer the foregoing 
Queſtiop, 1 firſt reduce the third Number, (which 
is 04. 02,” 68 p.w. 15 gr.) into Grains, and it makes 

&r (which is 
1 Pound) 


2079 then reduce &e firſt Numb! 


ah WWINASID NIN: Wt HD AE? Y " 
VN GE STR Nt 
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1 Pound) to the. ſame Denomination , with. the 
third, and it makes 5760 Grains ;- the ſecond 
Number. ( which is 37 4.-17,5. 16.4.) I likewiſe 
reduce to the leaſt Name mentioned, and it makes 
9094 Pence, and then I proceed: to. finiſh, the 
Work according to the DireCtions in, Sect. 9. 
Page 109. & ec. , . 
I 1. If after you have divided: the Produft, of 


the ſecond and third Numbers by the firit, any 


thing remain, you may find out the value thereof 
by . the following Rule, v:z. We 
Multiply the ſaid Remainder: by the Number of 


the known parts of the next inferiour Denomina- 


tion, which are equal to an Unite in the Quotient, 
and divide the Product by the firſt Number,and the 


Quotient - will be the Value deſired, in the ſaid 


next inferiour Denomination; and if any thing yet 
remain after that Diviſion is over, multiply it by 
the parts of the next inferiour Denomination, e- 
qual to an Unite of the laſt Quotient, and divideas 
before,@&'c. Proceed thus tilt you have reduced the 
Value aforeſaid, as low and as: near as you deſire ; 
An __ or two will ſufficiently explain this 
Rule. 


7. Example, 


If 13 Yards of Broad-cloth coſt 29 /. what will 
6 Pieces, each Piece containing 24 Yards, colt at 
that Rate ? Anſw. 

Multiply the 6 Pieces by 24, or 24 by 6, and 
the Product 1s 14.4, which is the Number of Yards 
in the 6 Pieces, then the given Numbers being 

l 4 | orderly 
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orderly ' placed as formerly hath been. direCted, 
will be 13 Yards, 29 {. and 144. Yards, the ſe. 
cond and third being ' multiplied produce 4176, 
which being divided Þy the firſt Number (13) 
the Quotient is 321 /. and there is # Remainder 
of 3 after the Diviſion is ended, ſ6that ] conclude 
the Anſwer to be 321 /. and ſomething more, be- 
cauſe there is ſuch a Remainder : Now to find the 

Value thereof, 1 conſider the Qnotientis Pounds, 
therefore 1 multiply the ſaid Remainder (3) by 
20, and the ProdnCt (which is 60) 1 divide by 13 
(the firſt Number) and the Quotient is 4 Shillings, 
and there is ſtil] a Remainder of 8, 'which I again 
multiply by 12 (the Pence in a Shilling) and the 
Frodutt is 96, which 1 likewiſe divide by 13, 
and the Quotient is 7 Pence, and there is yet 8 
Remainder of 5, which 1 multiply by' 4 (the Far- 
things ina Peny) andthe Quotient (20) | again 
divide by 13, andthe Quotient 1s 1 tarthing, and 
there remaineth-- ; ſo that I conclude the rice 
of 144 Yards of Cloth at the Rate proponrded is 
3214. 045. 074, 1,7 f. View the whole Oper#- 
ration as followeth. 


If 13 
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24 
6 
yas. l: yas. &&4 d. 
If 13 - 29 73; 144 £ 321 £77” 
Tis 
I16 
29 
13). 4176 (321 
39 
27 
26 
£x.3"3/t' +1 — ; i, 3. &-:-:% 
16 facit 321 Oz o7 17 
T3 
Aen.. i 5 
20 
— 120 #3 an9 
13) 60 (4 Shillings 
*" 92 
Rem. S 
12 
13) 96 (7 Peoree 
91 
Rem. 5 
+ o 
2) © © Farthins 
I3 
Rem, (7) 


8. Exam- 
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$. Example. 


If og C. Weight of Tobacco is worth 10/7. how 
mych may be bought for 84, 1. 16 5, at that Rate? 
Anſwer 42 C. 1 qr. 16,3 1. 

The given Numbers being placed in order will 


be as followeth, viz. 


I. © HP | 
wo Þ 'F..: 2: Bg 16 


Then reduce the third Number (84. 16 5.) in- 
to Shillings, and it is 1696, reduce likewiſe the 
firſt Number (10/.) into Shillings, anditis 200; 
then multiply and divide, and you will find the 
Anſwer to be 4.2 C.and thereis a Remainder of $0, 
which I _—_— by 4 (the Quarters in a hundred 
Weight ) and the ProduCt is 320, which I di- 
vide by 200 (the firſt Number) -and the Quotient 
is 1 Quarter of a hundred, and there remaineth 
120, which .1 multiply by 28 (the Pounds in a 
Quarter of a hundred) and the Quotient is 3360, 
which 1 divide by 200, and the Quotient is 16 /. 
and there remaineth 160, ſo :that | conclude the 
Anſwer to the. Queſtion -to be 42 C. 1 gr. 
16:9], View the whole Work as followeth. 


104, 
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l. C. CG & C. qr. |. 
9 3. - S 84 1& 2 42 1 xg= 
20 -: g ; 


200 1696 


5 
Fe e.. 


| 2/00) 84|80 | ( 42 
Rem, 80 
& * 


2/00) 3120 (1 Quarter 
200 *© 


Rem, 120 


28 


960: 
240. 


200) 33160 (16 Pounds 


Rem, 160 ; 
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| 9. Evample. 
If a Philips Dollar be worth 45s. 111d. what 


are 781 ofthe ſame worth? Anſwer 1931. 12 5. 
05; 4, | 


2. 6--&> Ss 6 & & 
8:4; 4 hz 23 791 3 193 12 095 

I2-—--- 238 

0: . a 

$-— 2343 

OILS. 28 S 69 1562 
f 200 ao '&- && 
Far.im 1 960) 185878 (193 12 05; 


10. Example, 


What is a Grain of Gold worth at 371. 17 5. 
1o 4. the Pound? Anſwer, 1 4d. 215375 grs, 


br 21 ena 8: mn 6 þ 

I : $917 10 -;: 2:8 af 
12 2Q 
2 1737 
20 12 
240 IFI4 
24. 758 
969" » 9094 
480 4 


$760 $760)36366 (6;35%. 
(1806) , 11.Exam 
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dy! I. Example. 


If a C. of Sugar coſt 61. 13 5. what ſhall x th 
1 coſt? Anſwer 1s. 24. f. 


b NY CT. & - <> 
I12 6 13 8 #: 
20 
I 33 
12 - 
ww 
133 
1596 
.. iy 
112) 6384 (57 ET 
i 4) .57 (144 
5F6O 4 
4 
784 7 
(1) f. 


12, EA 
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12. Example. 


If one ſpend ina year 397 /. 18 5. 24 11d. what is that 
a day > Anſwer, 14. 15. 9d. 2F. 


days L's. 4. day Ll. s. d. grs. 
265 3 397 1812 3: 0. 5;t of op 2:1 
20 


7958 
I 3 


_ 15917, 
7959 
95507 


365) 38 — (1046 
g 6 ns 
960) 1046 Fu o1 og 223 
13. Example. 


If apiece of 43 yards coſt 3 /. 16 5s. what is that a yard? 
Anſwer 1 5s. 07 d. 


” ,  * AE ' s. < 
5 + WW 13 4. 3 £6.07 


C2 336 


14. Example; 


{ 
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1.4. Example. 


If I buy z tb 5 Ounces of Gold Plate for 1361. 
13 5. 4. d. what may I fell one pound for after _ 
thatRate? Anſwer 40 /. | 

|. oz. L424 L - 
3 05 3. 136.13 Og 7:3 8 2 49 
I2 20 


4I 0Z. 2733*® I2 0X. 
I2 


5470 ] 
2733_ 
' 32800 
I2 
65600 
| 32800 ' & 2 
4+) 393600" (9600 ' 240) 9600 (49 ! 


I5. Example. . 


If an ounce of Silver be worth 5 5.6 d. what is 
a pound of the ſame worth ? Anſwer, 3 l, 6s. 


OZ. & [. BR 
s 25 Co 742 HR 43 0G 
I2 I2 
66 L2 | 
ah. Sens 
I32 
66 


——_— Y 
240) . 792 (3 06 16. Exan: 


—— So Pop on, 4 rm ewe. 
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7 Example. 


F If a Pound of any Commodity or Grocery coſt 
15. 1:4 what will one C. Weight of the ſame 
coſt ? Anſwer, 61.6 5. 


d. 


4 560 


9 ———— OO, 


Sm 
54 960) 6048 (6 os. 


17. Example, 
One paid for his Diet in 3 weeks and 4 days 22 s, 


4 4. what is that a year? Anſwer, 161. 6s. 0022 d. 
. da. s, d. days YE.” 
g 6 22 4 3: 365 : 16 06 ooy 
7 12 _— | 

5 268. 
365 
1340 
1608 
804 | 
25) 97820 (3912 12) 3912 (32{6 
bs - Sr 
16 6 


18. Exam- 
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my iot nr 10s g3oHh 
18. Exempliziic | ri JFIG2.95 CI 


A Soldier receives for his Pay in 3 Months and 
2 days, 61. 5 s. what comes his Pay to for a year? 


Anſwer, 26 1. 105, 6a, ; 3 +-77 rey. 
2D  de2 rot act ol > O 271 
28 2 i1TO: | 1.1. TIWI0A 
3 | | 
_ > aol days - |. 3s, 2d, 
If 86 days : 6.5 £7 365 -' 26 I ©6g 
20 - Ci 
125 FE Ce 
365 
625 
750 
375 


86) 45525 (53/0 20) 53/0 


4.30 | 6. & 
_ | 26 10 O6zt 


a= 
36) 549 (6 
516 


(24) 


Note 
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Note that in = _ laſt ——_ 4 Weeks 
| accounted 1 Month,:-; 


15a?! + 0, Saas 


How many Florins ought 1 to receive for 70/. 
15 5. 64d, eachFlorin being eſtimated ar 3 s. 2 4.? 
Anſwer 447 Florins. | 


WE EE 7 a QT AW « Fl. 


vB a $3: 3. f#&: JO $5.08. 2-447 
I2 20 | 


38) 16986 47. 


I52 


178 
152 


| 266 | 
266 


(9) 
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20, Example.” 


How many Yards of Satten will is $1.1 F, 
buy at 13 5. 44. the Yard? Anſwer, 233 Yards:; 
and 1,95 Nail. > JT 


«4 . ya. OY EW yas. qre. na. 
134 * 8.32: rey 18; a0 nb 
12 20 | 


CA 


30 3118 
I3 I2 
160 6236 

- 3118 


— yas. qts.. 14. 
160) 37416 (233.3 1,9 


T3p The Geldew Rule dire. Chap. ». 


2 1,, Example... 


If a, o 45 ,of Velvet, being 32, Yards coſt 32 /. 
$70 7. 6, What will 5 Yards of t that Velvet coſt? 


Anſwer; 51.005. 1024, 


Jab. 6 64 ok, C6 4< 
32 2:32 0506':: 5 7 5 00 10% 
- "Ls 7 oe 


645 
t2 


C—__ 
— 


1296 
645 
"© 9746 


FE - 3 
. 6&4 


32) 38730 (1210 240) 1210 (5 00 1012 
wi 1200 


—_ 
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22. Example; < © 


If 2 3 th of Pepper coſt $04, 7. 0d, what- 
ſhall I pay for 50tb? Anſwer, 66.1. o1 5s. 02,34. 


_— 


l. 
23 


l. 


30 07 og 


20 


0293 


23) 364650 ( 


$9 


þ 


Fs, 


(8Y 


— - 


a 


FO 


L =. 
66 o1_ 02,3 


L & > 


15854 240)t5854(66 01 02,9 


> 


—— 
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23. Example. 


If 100 Yards coſt 31. 65. 84. what ſhall '55 
Yards:colt? Anſwer 1 /, 16s, 84, . | | 
- 4.0 AE £ 
do : 369 21 39 3 © 16 09 
S an 
66 —_ 
I2 | 


I 4O 
66 


800 
J5 


4000 
4000 


100) 44006 (44 240) 440 (1 16 08 
240 


I2) 200 (16 


I2 


80 
Ws 72 


(B) 
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op wer - , 
he Sf IRE i A > 


l 
Ls 
$1 


! Chap.7, The Goldew\Rule'direft. 35 
24. Exampt. .; 
- One deſires nie to:takt 4d amch. Hops as comes 
: to11L. 10-.,on'ofa bagofr2 GC. 14 t,; that coſt; 
| 27. 195. 6d. what uy mulſt | have? Anſo 
8-2 .C, 364 | , | 
E 2 F | WW oh 1. TT Lon ©Þ 
27 19 06 3: -2-0 Is 3: :. $2 40:0987 
20 - II2 20 - 
559 238 230... 
I2 2750 13.>! 
I 124. 14280 2760--- — 
Y 559 1666 23 
on 476 £ 
| 6714. ——  *|1, " * HY 0 
6714) 656880 (9755% or 3 1362 
. © 13 IT - 
60426 : w_ 
Of GLO IN &\ 4 c O'\*- 4 
52620 
46998 
562A 


A 
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25. Equmple, -. ” 
If 27 'Ounce of Gold be worth” 51. ' 14 5. 6'd. 


what ire'5 ths It oz, worth? Anker, "36h L wy FS 


6id, 5 WV L {aut 


lay es 26 a: 


3 © 3 1 00 $3 Y vT- £ 264 0g 06 
3 1 __ 5 MS ; 


r . _ . 
_, z na_a_— —— . 
4 


71 


—_ LS: $62 


. \ 26. Example. 


4p 42 
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Chap. 7. The Golden Rule direfl. x'yr 
« 
26. Example: 


Whit are 5 th 4076 pw. 43 gr.of Gold wotth 
at 114, the Grain? Anſwer; 1206 19 5. 08 4, | 


4 L. oz. p.w. gr. a « 3 
8 2 2, :*:: 3:0 & 06 I2 4 020 19:5 =0 
T AS co DF 3 


—— mes, \ YT ' #4 4 


3 40 


bp, 


— 
_ > -ET £21 
806 
24 0:7) ©0929 (£01 
CS ance ; " F q 


23226 - LS - 
dons 19 I--£ Tf entl 


19356 -_ 
3 = 
& 46 
480) 58068 (120 19 06 


\ 


480 © 


| —_— 


[006 

960 
— cx 
_ 24) 468 (19 
Rem. (12) half Pence, or 6 Pence. 


2.7. Exan- 


| 
j 
'' 
[| 
j 
| 


- <0” Ps 


\ 


138. The Golden Rule dire. Chap. 6. 


2%. Example. 


A Goldſmith buys 9 Ounces and '12 p. Weight 
of Gold for 36 /. 12 5. what is that an Onnce ? 
Anſwer, 31. 165. 34. ; 


ez 44 xt 6.94: 
S913 3 613 17 8: 3 :3 16 03 
20 20 0 - | 
M$ - —— —— 
I92 732 20 
; 20 
192) 14640 ( 6 . © 
366 
_ OO 4 
$200 ' 3 og '=:1: 
I152 _ 
(48) 
GE. i 


192) 576 (3 


576 
28, Exam 
KY 7 


YR TEIne EIS 


Chap. 7. The Golden Rule aired. L39; 
RE 28. Example. SE 
If an Ounce of Gold be worth 3 /. 11 5.6 d.what 
is a Peny Weight worth? Anſwer, 3 5. 6 &. 315974 
What is agrainworth? Anf.. L d. 3 ako 41Se-1 577 
OL. ; - ho,o% > the 7 PW. s dy: r.! 
x7 1 $1iFW 230013 ge 20T 
20 20 4 ad TI 
_— | 
12 
148 SY] 
71 #0 G% :2. 
20) 8518 (42 12)42 (3:06 3: Jr pw. 
18 36 © 
4 (6). 
20) 72 (3 qrs. | 
60 
Rem. (12) 
Oz. d. gr- 4._ qv. _ 
54 2 668 +: 4 1A gun 
20 
24 
| d. qrs. 
| 480) 858 (1 3,33 fer grain 
4.80 
OE - 
| 4 
| 480). 1512 (3 975. 
I 4.4.© | 
72 . 29, Exani- 


T4o' The Golden Rule res.  Chap.7. 


29. Example,” 


| * Whatis due for aPenſion of 3 s. 5 d. weekly, 
behind for 3 Years, 9 Months, and 19 Days? 
Anſwer, 331.25. 43d. ; 


in. £4 © yea, mo. da. TC IE © : 
T 398 21 LL W133 6 
I2 365 28 
— 252 
41 1093 
Fl 2252 * 
IO 
1357 
41 
1357 
5428 
2 1 s. d, 


NE P $5637(7948 249)7948(33 2 43 


30. Exam- 


| Chap. 7. The Golden Rule direff., 34x 


39+ Example. 


What i is due to a Captain for Months: Ik 
Days for his Pay, at 33 4. 6 @, per day ? Anſwer, 
2521, 18s, 6d, 


day & & mon. da. 6-6 £0 
CE! if: ab bs 


* + % 


402. ISI 


302 
6040 | 
E-& > 
240) 60702 (252 18 6 


480 


I 270 
1200 


—W—— 


702 
430 


12) \ 222 (18 Shiflings 
2 | 


hs 


Rem. (6) Pence - Hitherto 
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Hitherto we have given Examples for the 
working the Golden Rule,only when the Queſtion 
is ſingle, and without any trouble in the Poſition, 
pow, 1] will giye ſome few Examples, wherein fome 
account muſt be made in ſetting down the Qtie- 
ſtion. — 


' 31. Example. 


Two depart from one place, the one Eaſtward 
and the other Weſtward, .the one travelleth 3 
Miles a Day, the other 5 Miles a Day, how far 
are they diſtant the ninth Day” after their Depar- 
ture? Anſwer, 72 Miles. Here their firſt Days 
Diſtance is added together, which makes 8, and 


thenitis 1 :*8 w_ 9: 72. 
32. Example. 


. One ſelleth Cloth for 350 /. and gains after 10 /. 
in the 100 /, what was the Principal and what 
the clear Gain? Anſwer the clear Gain is 31 /. 
I6 5. 5 4. and the Principal 318. 55. 3 d. 

The fourth Number in Proportion here is 
found to be 318 /. 3 5s. 7 d. which is the Princi- 
pal, and it betong ſubſtrafted-from 3501. the Re- 
mainder is 31/4. 16s. 5 4. for the Gain. 


m_ vw 63.6 WW 655 
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L. oY - {£f& k & <> 
110 : 100 :: 2350 : gi8g 93 
| 100 op 
—— 


110) 35000 (318 3 Tue + 


L644 OO — 
350 ©O ©0 200 
318 03 07 : IIO 


31 16 o5 90G 


20 


110) 490 (3 
330 


ee 


70 
I2 


110) 8go . (7, 
: TI 
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©" There are "20 80 bought for 70 1. are ſold 
for $0 k, Now if they had coſt 80 /. how ſhould 
they have been ſold to have gained after the ſame 
rate? Anſwer, 91k. 85s. 6 4. 


L [. Ci. I. &.- <> 
mo :- 606-2 91 08 0692 
5% BO 
Gs EE £4 © 


70) "6400 (91 08 0655 


mn). 600 ($ 
- $560 


or (49) 
_—— Therefore had 
PS d, the Cloths coſt 
70) 480 (6 ®0ol. they ſhould F 
4.20 have been ſold 
for 911. 85.6994, 


60 
34: Exame 
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34. Example. 


145 


One ſold ſo much Velvet as yielded him 600 /. 


| ready Money, wherein he gained clear above his 


Principal 60 /. what gained he upon every. 100 of 
his principal ? Anſwer 11. 2 5. 24. 234.975. 


L. L. 
54qO : 60 
I OO 


--b 
540) 6000 (11 
540 | 
600 
Fo 
Rem. (60) 
20 


540) 1200 (2 
10809 


Rem. (360) 
4 


EE —— qrs. 
$40) 1440 (2 
| 1080 


| III Auirnes or nr non 


Rem. (360 


2 I © qr, 
t1'S 23 2 
54*, - 


; 
hk. 04 
> 


55. Example; 
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35. "Example. 


 Ohe'(fuppoſe A)" flying. every day 40 Miles, 
is parſned he forrth day after by another (ſup- 
poſe B)50 Miles aday,in how many days,and after 
how thany Mites Travel will A be overtaken ? Anf. 
at the end of 12 days - for B rideth 5o Miles, 
A but go, and 50 leſs by 40 is 10 Mites, the clear 
gains of one day ; but becauſe A was fled 3 days ' 
Journy, that is 120 Miles before B purſued, I ſay, 
IOM.14. :: 120 71, 12 days. Fe 

ThenlI ſay again, if 1. 50 :: 120. 600 Miles 
that B muſt go before A be overtaken: Thus ſome- 
times for the difficulty of a Queſtion, the Golden 
Rule muſt be uſed more than once, before a full 
Anſwer be had. | 

12. Thus have I run over very many Queſtions, 
whereby the excellency of this Rule -is Perceived, 
the effects whereof are very many, as (1) by the 
Price or Value of one thing to find the, Value of 
many, (2) by the Price or Value of many to find 
the Valneof one, (3) by the Value of many to find 
the Value of many, &c. 

13. If you will prove the Rule according to 
Sect. 3. the Product of the firſt Term given, and 
the laſt found, ought to be equal tothe Product 
of the ſecond and third, + Þ 


CHAP. 


nat 3 F 6 


, 


EE nao G F 
ENS © (ok ER Pp 


109, wHlte as followeth. 


Cha p. 8. The Golden 'Rule inverſe. I47 
CHAP VII, 

- Of the Rule of Three indirect, or of the 

e Inverſe Rule of Proportion. 


T5 I.S Rule is called the Inverſe or Backward 
Rule of Proportion, becauſe it inverts the Pra- 
Etice of the former Rule: Fer in this Rule the 


- firſt andthe ſecond Numbers are to be multiplied, 


and the Product is to be. divided by the third 
Number; and it is eaſily known, whether the - 
Queſtion muſt be wrought by:this Rule or no; for 
if more require leſs, or leſs more, the Queſtion 
is wrought by this Rule, as will more evidently 
appear. by Examples. As if 4 Horſes in ſix days 
eat 10 Buſkels, 8 Horſes muſt needs eat 10 Buſhels 
in a leſſer time, and here 10 Buſhels (the common 
Term) is omitted in the figure, and the Queſtion 
ſtands thus; 4.6::8.3. $8 Horſes will eat 
themin 3 Days. 


2. Example, 


If a Two-peny Loaf of Bread weighed 6 /. 3 oz. 
when a Bole of Rye coſt 6's. 6 d, what is a Bole 
of Rye worth when a Two-peny Loaf of Bread 
weigheth bug 2 /. 4 oz. ? | ng 

The Numbers in the Queſtion being ſtated in 
order according to the 8th. Sect. of Chap: 7, Page 


Ly: 6), 
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& al s, A. & Os | 
ES THIS 4 


Which is as much as to ſay, if 6 /. z oz. require 
6 5. 6d, what will 2/. 4 oz. require ? 
. Here I conſider that the leſſer the two-peny 
Loaf weigheth, the dearer is the Bole of Rye, 
wherefore if the Bole of Rye coſt 6 s. 6 4. when 
the two-peny Loaf weigheth 6 /. 3 oz. it muſt 
needs coſt more than 6 s. 6 4. when the two-peny 
Loaf weigheth but 2 /. 4 oz. and conſequently the 
third Nomber ( which is leſſer than the firſt) re- 
quireth more than (6 5. 6 4.) the ſecond Number. 

Therefore after due ReduCtion (of the given 
Terms) is made, I multiply the firſt and ſecond, 
and divide by the third, and find the Anſwer to be 
17 5s. 10:!d. Fhewhole Work followeth. 


G ® ©6 ab $, d. 
RE. EE ww an. 
15 I2 16 
99 _—_— 
Re 
702 
702 
ning 5. 4. 
36) 7722 (214 12) 214 (17 10 
_ 12 
Rem. (18) 
4 94 
84 
36) 232 19 
72 '  Kem, (10) pence © 


3. Example. 


Ls 
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* 
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r 


, 
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| 3. Exanyle. ; 


One borrowed Money, viz. 4000. for 3 years 
of his Friend, which when he came to reftore the 
Debr, his Friend wouldtake no conſideration, but 
only deſired that he would make him fatisfattion 
by lending him a Sum another time when he ſtood 
in need,and he afterwards lent him 74804, how long 
was he to detain that Sum to requite-the former 
Courteſie? Anſ. 1 year, 7 months, 7 days. _ 

The given Numbers being orderly ſtated will 
be as followeth, 


L. yea; L. 
g000 - 3 $33 Jauo 


To anſwer which Queſtion I conſider that he 


"who had the 7480 /. ought not to keep it ſo long 


as the other kept the 4.000 /. becauſe it is a greater 
Sum, ſo that here more requireth leſs, wherefore 
I multiply the firſt by the ſecond, and divide by 
thethird, and the Anſwer is 1 year, 7 months, and 
74388 days. See the Operation. | 


L 3 4.009 


150. The Golden Rule inverſe. Chap, 8: 


| l, yea. L. ye.m. days. 

4900 2 3 2: 7480 I 7 Tao 

ro pea... 710. days 
ON 22900. = 9K, # N 


pa T9). 
7 = >" Borazorm, 


"_” "$4249 (7 
e.. -* 5.+ 


Rem. (1 $80) | 
30 , » 
— days 
9d.” $6492. (7. 
. $2360 


| Fe: (4549); 
Eo | 4 Exonple 
A City beſi eged hath Victuals to maintain 5OOO 
Souldiers fix Months ; it is defired to know what 


Souldiers it will MAINLain for 9 Months ? Anſwer, 
3333 SOULIENS; | 


550, 


6 701, 
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mon. © Sould. _ non, Sould. © 
WE ET ES 3 


I. 


SIO ISITRID itil By oe og 


9) 30000 (3333 


Rem. (3). 


 $. Example. 


If 20 Pyoneers can finiſh aWork in2 Months and 
10 Days, how many Pyoneers will finiſh that Work 
in 20 Days? Anſwer, 69. 


mon. da. Pyon, ;":, Aa. aa. 
3 wo + © ..21 20 4 W 
9: '=15.45 7:0 0 bs. 20 

T C1 Eno ypgm_—_—_— an, 01. 


70 © 210) 140ſo (70 © bes 
45-7 AY 53 to 21 


: / 6. Example. ; 


How much Pluſh is neceſlary to line a Cloak 
which hath in it 4 Yards of Cloth, of one Yard 

3 quarters broad, when the Pluſh is but z quar- 

' ters and 1! broad? Anſwer, 8 Yards. 

--- Here.I'conſider that the narrower the Pluſh is, 
the more Yards in length will be required to line 
the faid Cloak, and that if it were a Yard and 3 
Quarters wide, (as the Cloth is) then ought there 

| L 4 alſo 


# 


_ 
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alſo to be 4 yards in Length, wherefore the Pro- 
portion is inverſe, as followeth. 


3d.broad. yds.long. qrs. broad. yas.” 
SC 3 EF Þ 
2 


4 
7 qrs, | 7 half qrs. 
2 


4 
14 half qrs. I4) - (2 


(0). 


7. Example. 


If for the matting of a Room there needs 100 
yards of yard broad,: how many yards will be 
needful of 1; broad ? Anſwer, 66* yards. 

This Example is of the ſame Nature with that 
foregoing, and therefore needsno further Expla- 
nation;the Operation is as followeth. j 


I yd. broad 


«. 
£ 
"7 
AK 
Þ 
po 
8 
£ 
« 
: © 
$ 
Fl 
+4 
4 
£2 
7 
FJ 
'£ 
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gd, 2 yds.lovg. yas.broad. yds.long. 
: ww 3t 0 $8 8 
. 2 2 | 
— yds. — 
2 3) 200 (66; 3 balfyds. 


18 


20 
18 


| ——_—_ - — w_R 


Rem. (2) 
8. Example, 


In an Acre of Land, if the breadth beg Perches, 
the length muſt be 40, now if the breadth be 8:, 
what length muſt I have to make the __ Anfe. 
18/4 Perches. 


., FO T7 


(14) 9. Exam. 
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4 9g. Example. 4 


If when a Tun of Wine is worth 407. a quan- 
tity worth 15 /. is ſufficient for the Ordinary of 
120 Men, how many Men willthe fame 15 /. worth 
ſuffice when the Tun is worth 60 /.? Anſ{.8o men. 
The dearer the Wine is, the leſs is to be had for 
the money, and conſequently the fewer Men will 
the ſame 15 /. worth fſatisfie, wherefore by an in- 
verted Proportion,l find the 'Anſwer to be 80 Men, 
See the Operation as followeth. 


l. men [. | amen 
4 3: i908 i+i6 : $6 
4.0 
6|0): g80]o (80 
(0) 
i 10. Example. - 


A Traveller makes a Journey.of 540 Miles in 
30 days, when the Day is 16 hotirs long, in how 
many days will he pertorm the ſame, when the day 
is 10 hours long? Anſwer, in 48 days. ; 


() 


7 


LIE CHAP. 


Chap. 9; The double Golden Ralc. 55 
CHESS 


Of the Double Golden Rule, or Compound 
Rule of five Numbers. 


FBS Rule is called doublp or compound, be- 
| cauſe jt is wrought by two Works. of the 
Golden Rule;- and is called the componnd Rule of 
five Numbers, becauſe the given Terms are. al- 
ways five, wherefore three are conaitional and. An- 
zecedents or Suppoſitions, the other two are intero. 
gative, and are Conſequents, matching or anſwer- 
ing ſome of the forwer Antecedents, inſomuch that 
there are as many Conſequents- as 'Antecedents 
one leſs of like kind or denomination with the 
Antecedents. | 
'- 2. Forthe right placing the Terms in this Rule, 
firſt in three Terms ſet down the conditional part, 
let that which is the principal Cauſe of Loſs or. 
Gain, Intereſt or Decreaſe, Action or Paſſion be 
put in the firſt place, that whoſe Sirname beto- 
keneth the ſpace of Time, diſtance of Place, &'c. 
* be put in the ſecond, and the other remaining be 
put in the third place z then che conditional part 
being rightly placed, the two Terms, wherein 
the demand lieth, mult correſpond to ſome of the 
conditional Terms,and be placed under them. 
This Rule is likewiſe direct or converſe, but 
leſt the Reader ſhould be troubled with too many 
} DiſtinCtions.take this one Rule for both: After you 
y” | have 


—_ 


x56 The double Golden Rule. Chap. g. 
have placed the Queſtion by SeCtion 2. then if the 
Term ſought fall under thethird Term, theRule 
is direft and thus to be wrought : (1) Multiply 
the three laſt Terms for a Dividend, and the two 
firſt, for a Diviſor, finiſh Diviſion hereby, and 
the Quotient is the Term ſought. (2) But if the 
Term ſought fall under the firſt or ſecond Term of 
the conditional Part, then the Rule is, Multiply 
the firſt, ſecond, and laſt for Dividend, and the 
third and fourth for Diviſor, finiſh Diviſion here- 
by, -and the Quotient 'will give the Term thar is 
wanting. Examples. will make the Rules more 
perſpicuous. 


1. Example. 


If 12 Rood of Ditching be wrought by 2 Men 
ins days, how many Rood ſhall be wrought by 8 
Men in 24 days? According to Section 2. I place 
2 for Men in the firſt place who are the principal 
Canſe, 6 days in the ſecond, 12 in the third, and 
their match Terms under them; which done,l per- 
ceive the Blank, or Term unreſolved, falls under 
the third Term, therefore according to the firſt 
Rute,: I multiply the three laſt Terms for Divi- 
dend, and the two firſt for Diviſor, which done 
the Quotient gives me 192 for the ſixth term or 

| -— of the Queſtion. See the following 

'ork. 


2 Men 


hd et ad. nn. AM. + 4 wr ny 
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men > days Rood 
2. 6. I2 


8, 24- 


I2 6 
3 2 


96 12 Djviſor 
24 


384 
I 92 


——— 


12) 2304 (192 


2. Example. 


If 12 Rood require 2 Men to work itin6 days 
how many men wlll 192 Rood require to work it 
in 24 days? 

After the Poſition of the Terms given in the 
Queſtion according to the ſecond Sect. the Blank 
falls under the firft place, and therefore the Rule 
is inverſe, and the Anſwer found to be 8 Men. 'Se 
the Operation. _ 


# # 


2. ren 
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men days Food 


2s 6. L135 
24. I 92, 
. 4 24 
12. 
12 288. Diviſer 
192 
24 
108 
I2 


288) 2304 (8 men 
2304 


to) 


3. Example, 


If > men work 12 Rood. in 6 days, in how ma- 
ny days will. 3 men work 192 Roods? f 
- . The Numbers yen in this, Example being pla- 
ced according to Sect. 2. the Blank falls under the 
ſecond place of the conditional part, and cohſfe- 
quently by the ſecond Rule in Se&t. 3. the Rule 
is Inverſe, and the Anſwer to the Queſtion is 24. 
days. See the following Work. 


2, men 
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men | I | days Rood 


Ts ,7 "ii 1G, = E 7 
r=” 192; 
2 12 
6 8 
I2 96 Diviſor 
I 92 
_y 
108 
82 


96) 2304 (24 days 


I 92 


384 
384 
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' * q- Example. 21; HOLDS 
If x00 1. in 22 months gain 10/7. what ſhall 504. 
Exin in 6 months ?; Anſwer, 2 4. 10 5. 

. Here 1001. being the principal Cauſe of Intereſt 
muſt be put in the firſt place, and 12, months which 
kgnifie Gaceof Time, muſt poſſeſs the ſecond, and 
10 ]. the third place, and 501. and 6 months _ 
\ 3&1 PIAC 
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placed under their correſpondent Terms,in the con- 
ditional part, the Blank will fal' onder the third 
place, therefore the Rule is direCt, and the Anſwer 
by the firſt Rule in SeQt. 3. is found to be 2 /. 10 5. 
See the Operation. 


l. months I 
A 


6. 


FOO 
_— I12 
500 | et 

6 1200 Diviſor 
6 
1200) 3000 (2 10 


5. Example, 


If 101, gain come of 100 /. principal in 12 | 
months, what Principal ſhall 50 Shillings gain come 
of in 6 months? Anſwer by theſecond Rule 50 l. 

The -Numbers in the conditional Part of this 
Queſtion, are placed as in the laſt Example, only 
becauſe the gain mentioned in the Demand is gi- 
ven in Shillings -(3z. 50 5) 'therefore is the gain 
in the conditional part (viz. 10 /.) turned into 
Shillings (200-.) the Blank falling under the firſt 
place, wherefore the Rule is inverſe, &c. and 
the Anſwer is found by the ſecond Rule to be 50 /. 
View the following Operation, I 


1001, 
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I. months, Shillings. 


To] Þ 12, 200. 
6. FO. 
100 
I2 
F200 200 
50 6 
12]00) 6ooloo (Fo 1200 Diviſor 
| 60 
(00) 
6. Example. 


If in 12 months 1001. give 10 /. Intereſt, im 
| how many months . ſhall 50 /. give 2 /. 105. Inte- 
reſt? Anſwer, 6 months. | 
For the reaſon given in the laſt Example, the 
Intereſt given in both parts of the Queſtion muſt 
be reduced to Shillings, and then by the ſecond 
Rule the Anfwer will be found to be 6 months. 
See the following Operation. 


DI IIIe I nie» = oe re 
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# months Shillings . 
FOO, ik. 290. 
JO, p JO. 
100 200 
12 5O 
200 10000 Djviſor 
JO ; 


10000) 60000 + (6 montns 


And after this manner may any Queſtion, reſol- 
vable by the two firſt parts of this Rule,be per- 
formed. b 

4- But if 4 Terms of Explanation or Conditio- 
nality precede the Term of the Queſtion ; As, 


' }_ - Of the firſt will make fome Num- 
ber of the laſt Strname, the Queſtion 
is anſwerable by the compound Rule 
TY deſcending. ; 
£1917, MANY > Of the laſt named will countervail 
ſome certain Number of the firſt na- 
| med, the Queſtion 1s anſwerable by 
} the compound Rule aſcending. 


ww 5 Lb | The 
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The Work of the compound Rule de- 
ſcending. 


 * Multiply the firſt, ſecond, and fifth Ternis for the 

| Dividend” and -rltiply the ſecond and fourth for the 
Diviſor, finiſh Diviſion thereby, the Quotient gives 
the Anſwer, | | 


7. Example. 
If 2 Angels countervail 20 5. atid 12 s. counter- 


vail 2 Crowns, how many Angels will counter- 
vail 10 Crowns? Anſwer 6 Angels. See the 


ork. 
2 Ang. 20 Shillings 
t2 Shill. 2 Crowns 
24 40 Drivyfor 
10 Crowns 


40) 240 {6 Angels | 
The Work of the compound Rule a- 
{cending. wy 
Hultiply the ſecond, fourth and fifth Terms toge- 
ther for the Dividend, and multiply the firih and 
third for the Diviſor, finiſh Diviſion, &c. 
| M2 8. E Ame 
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8. Example. 


If 2 Angels countervail 20 5s. and 12 s. counter- 
yall 2 Crowns, how many Crowns will counter- 
vail 6 Angels? Anſwer, 10 Crowns: 


20 Shill, 2 Ang. 


2 ©, I2 
40 24 Diviſor 
6 Ang. 


— 2a 240 (10 Crowns 


5. If any Queſtion in any of theſe Rules have 
hike Numbers 10 the Dividend and Diviſor, omit 
or cancel them to ſave Labour, and work only 
with the whole Numbers. 

The Uſe and Effects of theſe four precedent 
Rules are of great moment ; for upon the firſt 
two, not only all Queſtions of Merchandize, 
wherein time is bought and fold, but alſo by them 
all Charges of War, touching Victuals, Soldiers 
Wages, Expences of Powder, caſting of Trenches, 
and other Military matters, are ſpeedily and apt- 
ly diſcuſſed : And upon the latter two of them de- 
pend the Equation of divers Barters, with the 
Exchange and Reduttion of all manner of Moneys 
and Coyns, Weights and Meaſures of -what na- 
ture ſoever,as may appear by the Queſtion follow- 
ing; wherein, leſt we may ſeem too tedious, the 
Operations are omitted. But how to ſolve b' - 

10NS 
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ſtions depending upon the two latter. Rules,ſhall 
be more accurately ſhewed in the following Rule, 
called the Rule of Exchange, 1n Chap. 12. 


Queitions for praftice of the precedent Rules. 


1. If 30 Baſhels of Seed wall yield in one year 
360 Buſkels, how many will 80 Buſhels yield in 
7 ycars? Anſwer, 67209. | 

2, If 5 Mowers will mow 45 Acresing days, 
how many Mowers will mow 300 Acres ing days ? 
Anſwer, 334. 460: 

.3. If in ten days of 12 hours long a man may 
journey Zoo miles, in how many days of 16 hours 
long may he travel 50o miles? Anſwer, 124. 

4. If 12 peny worth of Wine ſatisfie 8 Perſons 
at a meal, when Wine is at 6 4. the Quart, how 
many ſuch Perſons will 20 peny worth of: Wine 
ſfatisfie when Wine is at 4 4. the Quart? Anſ. 20. 

5. If 2 Plowes till i11 Acresin 6 days, how ma- 
ny Plows will till 45 Acres in 3 days? Anf. 16,f. 

6. If 500 Pyoneers caſt a Trench of 390 Road 
long in 6 hours, how many Pyoneers will caſt a 
Trench of 160 Rood in 2 hours ? Anſwer Boo. 

7, If 15 Ells of Stuff 3 quarters broad coſt 
37 5. 6 d. what ſhall 4o Ells of the ſame Stuff coſt 
being Yard broad ? Anſwer, 6/. 135. 4 4, 

8. One buyeth Stuff for 22 s. 6 d. the piece 


. ready money, and would ſell it again for 24 £. 


the piece, what time may he forbear his Monev 
and yet gain after 9/. in the 109 far 12 months? 
Anſwer, $ months and B days, | 


M 3 | LP Org 
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9.: One buyeth 20 yards of Satten for 12 /. 105. 
nnd money, for how much more than it coſt 
may he ſell the Yard, giving 2 months-day for 
Payment to gain after 101. inthe Hnndred for 12 
mouths? 

For Anſwer, hk the Poſition is of 20 Yards 
and the.Queſtion but what he may raiſe in the ſale 
of one yard only, and not in the whole 20 yards, 
I firſt learn the price of one Yard thus; 20 Yards, 
121.165, :: 1 y4d.: 125. 64, Then having the price 
of one Yard.,I place theQueſtion by the firſt Rule, 
and,the Anſwer is 21 s. 814, 

10. A. Town 1s beſiezed wherein Is 3000 Sol- 
ders, * who have ſufficient ViCtuals for 2 months ; 
but they look for. no aid to raiſe the Siege till 6 
months 3 how many. Soldiers may the Captain 
diſmiſs to make the ViCtuals ſerve ſo long: ? Anf 
he muſt.diſmiſs 2000, 

11: If 's Cannons in 2 days ſpend 60 Barrels 
of. Powder, what. will 14 Cannons ipend in 5 
days? Anſ. 4206 5-4; 

12. If one Hdrſiman for one months Wages 
have 31. what Treaſure will pay the Wages of 
4900 Horſemen 9 months ? Anſ. 108900 l. : 

13. If 8 Tablers, when Wine is at 6 4. the ' 
Quart: ſpend every Meal at their Ordinary 12 d. 
in Wine; when Wine is at 4 4. the Quart, what 
ſhall 16 Tablers ſpend a meal, not abating their 
vſyal quantity ? 

For Anſwer, though the men ſeem to be the 
chief Cauſe of the ſpending of the Wine ; yet be- 

- cauſe their Number rermaineth always one, and 


they prink no more at one time than at another z 
: the 
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the Cauſe therefore of the increaſe or decreaſe of 
this Expence; is rather to- be_attributed: t@.ithe 


price of the Quart of Wine, whoſe alteration;is 


the chief Cauſe of the increaſe or, decreaſe ob, theip 
Charges; therefore according to the Rule. the 
Anſwer will be 5. 44. 0 iii. > YN os” 
14+ If 4 peny worth of Bread ſuffice 12 Per- 
ſons at a meal, when Wheat is at 20 5, the Quar- 
ter, how many: peny worth will ſaffice 24 Perioas 
when Wheat is at 15 5s. the Quarter? Anf. 6 d--, 
_ ..T5. If a5 Aulnes French make 1009 Sticks Fle- 
miſh, and roo Sticks Flemiſh: make 60,,.Engliſh 
.Ells, how.many  Auines is 150 Englith EJIS?, Aja. 
by the third Rule 28 Anlnes,* {jo ora 
5:16. AtRoar' 4 delivered, Þ in exchange: wv 00 
Francks;, ievery Franck, being, worth...50-;Sanlz 
:Tourne', upon Condition ,to - recetye; forthe 
fame at don, after. 45, 11d; for eyeny Grown 
of 50 Soulz Tourne ; how muckoſterling;Money 
:will- pay the Bill: of Exchange ati Zondan 2 RgyrAn- 
Awer;z frame the Queſtion thus, if 1 Frangk,gqyn- 


-tervail 20 Sontz, and 500 Soulz. countegvall as. 


11 d, how many; Pence Sterling.1$ 1409 Frapghs? 

Anf. 2320 Pence. | EO 
17. If 44. Paris be worth 5 4. Tournoss, and 

10d. Tournois be worth 12 4 of Savoy, how ma- 


:ny: Pence bf Seveyare-t5 Pence Paris? Anſy 22: of 


18. If 109:/; Weight. of::Pergſe be worth 90. /, 
\ Weight: of 'Sezie:y 'and:1100 'Weight,-of- Sexe be 
{ worth 1204;Weight of: Py/e; how: many Pounds 
; Weight of: Perd/e will weigh.324 Pound Weight 
of Pyſe }' Anſwer, 300. FI BLALEE "we MY vor xt 
| M 4 19.If 
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. © 19. If 4 Ells of Antwerp meaſure make 3 yards 
of- London meaſure, and 15 yards: of London mea- 
ſute cofitain 12 Elks of Lyons meaſute, how many 
EIS of Arewerp meaſure is contained in 6o Ells of 
Tyony meaſure ? [Apſwer 100. | 

20, If 35 Ells of Viewna make 24 at Lyons, 
-afd $ Elfs' of Lyons 5 Ells of Amwerp, .and 1100 
Ells.of Antwerp 125 Ells of Francfort,, how many 
Ells'of abyſs titake 42; Elts at Vienna? And. 
bay LOL 
-'5: Queſtions in the double Rule of Three, may 
'be folved' by two ſingle Rules of Three, if. you 
Uifpoſe-of the five given ray 7 ecetling 
© the following Directions ; viz. 
” Obſerve - which of the given Nunibers, in the 
conditional part of :the Qnettion, is of. the fare 
"Deriotnination'with the iNumber required, and ct 
'#K9tbe the fecond Number in the firſt Operation ; 
\and Jer #ither!of the other: rwo Numbers ip the 
-ce6nditional part be The firſt Nuniber, andet. that 
-NutBer-in the Demand, which:is of the ſaute 
"Nate "with the firſt; be placed forthe chird Num- 
LE ea "As is thefolloiring ran pant nc 14 


bus eIIVIG » Example, a LY 
-ocrcworh:, To ET OO od mowye \ . 


"of (a6 Acres «cf Graf rawbe; mowed ws 14 men 
in 1,4 days, how many Acres may be mowee by 


" SSmibh 1tf'56-Qay$PUANL T14.40Acres> 1 1! 2! 


Ii order” to 're(slve this Queſtion at tors fiyfle 


Rules of 'PThreej'' Þ obſerve rthat/theommditional = 
'/Papr/6fithe Queſtions rhis, v7z.\(f:4 2w Acres \thn _ 


wh mow &d w 12 men in : 3:Gajs; aid 'thedemand 
We "i 
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is: how many Acres may be mowed by 36 menin 


6 days. | Yic 

# Now the Natyber required is Acres, and the 
Number of the ſame: Name in the: conditional.,part 
is .120 Acres, therefore wuft -120 be the ſecond. 
Number in the firſt Operation, : and if I place;.12 
(which is in the con@tional part: and fGgnifies 12 
men) for the firſt Number,then mult 36 in the De- 
mand be the'third:Number :., . /\.. 

Or if | place 14:days (in the:-conditianal part) 
for the firſt Number, then muſt 56 days (in the 
Demand) be the third Number, and fo, if the 
Numbers are placed according-to the firſt Dire- 
ion, then will they ſtand thus, 


men ,. Ares _- men 
12 3: $30. 3:5 236 


| 5 Orif according, to theſecand DireQien thus, - 


aays Acres _ days 
1:23, 5. 420 57 5: :56 


There remains yet one Number in the conditip- 
nal part, and another in the Demand, to be diſ- 
poſed of, which malt be thas ordered, viz. Ler 
that Nnmber which.is left in the conditional part, 
be pur for the firſt Number_in the ſecond Opera- 
tion, and that left in the Demand. for the third, - 
and the fourth proportional Number found by 
the firſt Operation,muſt be the cond Number in 

the ſecond Operation. : | 
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i/:: This will eaſily be underſtood, by ſolving the 
foregoing Example. | 
..: And firſt 1ſay (according to the firſt Direction) 
*If 12 men can-mow 120 Acres, how many Acres 
{wilt 36 men mow ? Which by the 1 #: Sect. of 
"Chap. $8 in page 147. is found to be direct; ard 
the Anſwer is 360'Acres z See the Operation, 
men Acres . « 'mbn-. Acres 
« 3*. 36/-i5- 360 


12)-*4320 (360 Acres 


So that 1 have now diſcovered, that 36 Men can 
mow 360 Acres4n't4 days, but the Queſtion is, 
how much they can mow in 56 days, which may 
be found out by a ſecond Rule of Fhree thus, viz. 
Tf 14 days require 360 Acres, what will 56 days 
require ? This 1s likewiſe found to be direct, and 
the Anſwer is 1440'Acres. / Sce'the Operation. 


Weeks Acres Weeks Acves - 
56 ''': 1440 [ 


14) 20160 (1440 Acres 
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Or if the Operation be according to the ſecond 
Direction, then the firſt Queſtion will be, viz. 
If 14 Weeks require 120 Acres, what will 56 
Weeks require ? Anſwer, 480 Acres. See the 
Work as followeth. 


Weeks Acres Weeks Acres 
Is ' 120 1:3 W440 


14) 6720 (480 Acres 


56 


II2 
II2 


" (59). 


So that by this means I have found, that 12 men 
can mow 480 Acres in 56 Weeks, but the Que- 
ſtion is, how many Acres may be mowed in the 
ſame time by 36 men, which may be ſolved" by a 
ſingle Rule Direct, and the Antwer be the ſame as 
before, as in the following Operation, viz. 


[2 mM 
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men Acres men acres 
1440 


12) ' 17280 (1440 Acres 


| 

| 
\'' But if the Queſtion fall under the double Rule 
j | of Three inverſe, then will one of the Operations 
''F be direct, and the other inverſe (for they never 
of fall out to be both inverſe) as in the following 
| Example. | | 


Example. 


4 It Wine worth 15 /. is ſufficient for the Ordi- 
[} rary of 100 men when it is worth 3o /. a Tun, 
[} how many men will be ſatisfied with Wine worth 
3 {. when the Tun is worth 252 /. Anſwer 20 


| -''Phe Nnmber foupht in the Queſtion is er, 

| therefore muft 100 Men be the ſecond Number in 
\ the'firft Operation, wherefore | ſay, if 15 /. worth 
| of Wine faffice 100 men, how many men will 03 7. 

hy worthſnffiee 2' This Queſtion 1 find to be dire& 
/ by the 1/f. Sect. of Chap. 8. in Page 147. where. 
fore | multiply the ſecond by the third, and di- 
vide the Product by the firſt, and the Quotient is 
20mer. See the Operation. 
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[. men Ik - men 


0) 


So that now I have found ont, how many men 
will be ſatisfed with 3 pounds worth of Wine 
when it is worth 3ol. a Tun, but the Queſtion is, 
how many men will be ſatisfied with the fant 3 
pounds worth when the Fun is worth 25-4? 
Wherefore | ſay in the ſecond place, if 3a /. per 
Tun require 20 men, how many menwill 25 /. per 
Tunrequire ? Anſwer 24 men. = 

This Queſtion is Inverſe, for the cheaper the 
Tunof Wine is, the more may be had for themo- 
ney,and conſequently the more men w1ll it ſuffice, 
therefore the ſecond being nultiplied by the firſt, 
and the product divided by the third, the Quoticat 
giveth 24 men for the Anſwer; See the Operatiog 
as followeth, v3z. ; 


174 The double Golden Rule. Chap..g. 


£ men l. men 
go" 1 20 33: 29: 2 3g 
30 


25) 600 (24 
5O 


I OO 
I' OO 


(0) 


- The Anſwer would have been the ſame, if the 
firſt and third Numbers in the ſecond Operation, 
had been made the firſt and third Numbers in the 
firſt Operation, for then the firſt Queſtion would 
have been, If 30 /. per Tun require 100 men, how 
many men will 25 /. per Tun require? Anſwer, 120 
men. 

This Queſtion is anſwered by the inverſe Rule 
- of Three, becauſe leſs requireth more in the Que- 
ſtion; as before hath been ſhewed, wherefore the 
ſecond being multiplied by the firſt, and the Pro- 
duCt being divided by the third, the Quotient is 
120 men, asby the following Operation appears. 


3o0l. 
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' men 6 men 
30 & REN 8-0 25 ? - I0 
ZO 
mnt ——_—_—_—_ : 


25) 3000 (120 Me 


25 


So that now I have diſcovered,that Wine worth 
15 l. will ſuffice 120 men, when the Tun is worth 
25/1. But the Queſtionis,how many men 3 pounds 
worth will ſatisfie, when the Tun is at the ſame 
Rate; wherefore I ſtate a ſecond Queſtion and 
ſay, If 15 /. require 120 men, how many men will 
3 1. require? Anſwer 24 men. - This Queſtion is 
of the DireCt Rule, wherefore the ſecond Number 
being multiplied by the third produceth 360, 
which being divided by (25) the firſt Number, 
the Quotient is 24 men, which 15 the Anſwer to 
the Queſtion, and is the ſame with that found 
before. .Sce the Operation. | 
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E* men | l. men : 
Wi a ir 5-1 a 
x F | 


15) 360 (24 Mer 


(0) 


| You may at your leiſure try to reſolve ſome of 
the foregoing Queſtions after this manner. 


| mo 


CHAP. Xx. 


The Rule of Single Fellowſhip, commonly 
called Fellowſhip without time. 


1.” J*HE Rules of Fellowfhip are of great uſe 

in the Ballancing of Accompts depending 
between Merchants, when many put together a 
general Stock, ſo that every man muſt have his 
proportionable part of gain,or bear his proportio- 
nable ſhare of Loſs. 


2. Fellowſhip 


— DOT IE TR II, 
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2. Fellowſhip is two fold, viz. Single, or 
Double ;-that is, without Time, or with Time. ' 

3. Single: Fellowſhip, or- Fellowſhip withour : 
Time is, when divers Perſons make a joynt Stock 
for the carrying on of Trade, and every Partner 
or Perſon concerned receiveth a Share in the Gains, . 
or beareth a Share in the Loſs proportionable to 
his Stock, without. any conſideration of Time, 
and conſequently their Stocks mult be of equal 
Continuance in Bank ; AS 1 in the following Exam- 
ple, v7z. 


"+ xanple, 


A and B buy a Tunof Wine for 20 /. for which. 
A laid out 12.7. and B 81. and they gained in the 
Sale clearly 5 {. how much ough: each man to have 
for his Share of the Gain? * 

In this Example the Stocks of 4 and B were 
of equal Continuance in Bank, and therefore are 
ſaid to be of the Rule of Fellowſhip without 
Time. 

4. In Single Fellowihip the Proportion is as 
followeth, v1z. 

As the Sam of their Stocks is in proportion to 
the Total thereby gainefor loſt ; 

So 15 each mans particular Share in the- publick 
_— to each mans proper Share in the Galn, or 
Loſs 

Therefore that the Queſtion may be rightly 
Stated and reſolved, the ſeveral Moneys of all the 
ſeveral Partners muſt be gathered into one Sum, 
w hich muſt be placed for the firſt Term in the 

N Golden 
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Golden Rule, the common Gain or Lofs muſt be 
the ſecond Number in- the Golden Rule, and in 
the third place muſt be placed everyimans parti- 
cular Stock, working the. Golden Rule dire} fo 
many ſeveral times, as there are joynt Partners in 
the Work. 


As in the foregoing Example. 


' 
The Stock of A is — Iz 
The Stock of B is m__m—_ I _ > 
The Sum of their Stocks is 20 


Therefore muſt 20 be the firſt Number in the 
Rule of Three, and 5 /. which is the total Gain 
muſt be the fecond Number, and the Stock of 4 
which is 12/4. muſt be the third Number, and then 
will the Numbers ſtand as followeth, 0/z. 


E. l, L. 
2 £4 43-3 3D 


Then:the ſecond Number being multiplied by 
thethird, and the ProduCt divided by the firſt, the 
Quotient is 3 {. which is the Share of A. See the 
Operation, v1z. 4 


L / Fi L. 
$65. 8 212-13 3:3 
I2 


— <{ 


20) 60 (3 Then 


. 


Do 
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Then:to find out the Gain of F, repeat again the. 


Rule of Three, making the Stn of their Stocks{ao) 


the firſt: Number, the total Gain'(5) the ſecond, 
and the Stock. of 3 (which is 81.) the third Num- 
ber, and the fourth proportional Number in a 
dirett Proportion/ whici here is 27. is the Gain of | 
B. See the Operation. 


$9 1 4 #2 0.272 
8 
ex 4, 
20) 40 (2 


5. The Proof of theſe and the like Queſtions 
is found, by adding up into one Sum, all the pro- 
portional Numbers found by the Golden Rule, 
being the Partners Loſs or Gain, which if it agree 
with the total Gain or Loſs given, the Queſtion is 
well propoſed and wrought. 


S0 2 the foregoing Example 


| [, 

The Gain of A is _ ——y, 
The Gain of B is "= 2 
The Sum is——5 


So that I conclude the Operation to be truly 
wrought, the Sum of their particular Gains being 


' equal to the general Gain given. 


Therefore divers Queſtions impoſſible to be 


anſwered pay be propounded, as when either 


2 che 


18 Single Fellowſhip. Chap. 10." 
the- Parts exceed the Total given; or: when the 
Partners want of the dne Shares appointed by the 
Queſtion, and. therefore 'it is beſt always to ſee, 
that the Partners Shares agree with the general 
Antecedent ; for then conſequently their other 
parts muſt agree with the general Conſequent. 


OE eee CC EET 


2. Example. 


A, B, and C fraught a Ship with 750 Tuns of 
Wine, whereof Aladed 3o, B 24, and C16 Tun: 
and by Extremity of Tempeſt 10 Tun 1s caſt over 
Board, how much of this Lois ought each of theſe 
Merchants to bear ? | 


Firſt for the Loſs of A the proportion is, 


Tun Tun Tun Tun 


w : 0 +: 40: : 4 
30 

70) 3oo (439 Tun 
280 
(20) 


Secondly 


ry : Chap. 10. aSing/e Fellowſhip. ISL 
Secondly for the Loſs of , the proportion is, 


Tun Tun Tun Tun. 
"7: 23 \: 20: $3 8 24 - 359 
24 


_ 
a 
% 


ral 


70) 240 (333 Tun. 


210 
of | | (30) 
= ; Thirdly for the Loſs of C, the proportion is, 
fe | Tun Tun Tun Tun | 
3 1 1 $1 WW r6 
16 
70) 160 (2 Tun 
149 * 
(20) 
So that the Anſwer to the Queſtion is as follow- 
eth, viz. | 
| Tun | 
A 479 20 
The Lo of 4B Þis <1» 20 
F CC 200 70) 70 (1 
w. | = 
y . — 
| Proof 19 
N 3 Notsg 


a. 
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Note that when any thing remaineth'after Di- 
vilion in the ſeveral Operations is ended, in the 
proving of the Work ſuch Remainders are to be 
added rogether, and their Sum : divided by the 
firſt Number, and the Quotient to be added to the 
ſcveral integral parts of the Anſwer. 


So in the toregoing Example, the ſeveral Re- | 
mainders after the ſeveral Divilions are ended,are # 


- 29, 3o, and 20, which being added together their F 
Sum 1s 70, as you ſee inthe foregoing Operation, | 
which being divided by 7a(the firſt Number in each 7 
Operation) the Quorient is 1, Which being added | 


t6 the ſeveral Aniwers the Sum 1s 10, equal to 
the total given Loſs, therefore the Operation is 


Right, 
3. £ xampie. 


One dyeth indebted to 8 ſeveral Perſons viz. to 
'. B,C,D,E, F,G,and H, in the ſeveral Sums 
ſlowing, 4 Viz, tO 4A 108 /. to Bg6l. toC841, 
toD 721, to Ecol. toF 48 l. toG 351. and to 
{7 24 1. andall his Goods and Moneys will amount 
ut to 240 [/. whereof -the Creditors agree to 
take their proportionable parts, what ought each 
Creditors Share to be ? 

Firſt, add their ſeveral Debts together , and 
you will find their Sum to be 528 /, and their 
ſeveral Shares in the ſaid Sum, will-be diſcovered 
by | the ſeveral proportions following, viz. 


Firſt, 


Chap. 10” Single Fellowſhip. x83 


Firſt, for the Share of 4, the proportion is,- 


{. [. l. = 
623 ; 249 5: -169.: 49;!8 
108 
_— 
2400 


528) 25920 (49% 
2112 


. 4300 
475% 


Rem. (48) 
Secondly,for the Share of B, the proportion is, | 


C l. A I. 
$23 ; ago t: gf : aa 
96 
I 44.0 
2150 


[ 


L, 
336 


528) 23940 (43528 
2112, | 


4! 


1920 
1584. 


Rem. (336) | 
N 4. Thirdly 


ere >> av - at Serb et <A res 
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Thirdly for the Share of C,the proportion is, 
l. L 1. 1. 
has ': hav 3: Sy 2 $355 
84 
960. 
1920 


ms l. 
528) 20160 (38,74 
1584 | 


4.320 
4224 


Rem. (96) 


Fourth!y for the Share of D,the proportion is, 


Wo LE is I 
g28. 2 20 *: T1 32.254 
72 


4.80 
1680 
L. 


528) 17280 (32,18 
1584 


I 4.4.0 
1056 


Rem, (384) 


Fifthly 


bo 


+ 
"7 
- 
ih 
BO 
FE 
bY 
7.0% 


Oo. 


Ad 

&] 

«a I 
4 
5 
vm 
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Fifthly for the Share of E,the propartion-is, 
l: To l. & . 
$23.7 :2340 1: @:2 29 
60 


———m———_—— L. 
528) 14490 (27; 
056 : 


3840 
3696 


Rem. (144) 
Sixthly for the Share of F, the proportion is, 
I. L t: l, 
$238 ; 2a 22: 4-5 ap 
# | 48 EN A 


I'920 
960 


— 


528) 11520 (2143 
I056 


960 
528 


Rem, (432) 
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_ Seventhily, for the Share of G, the proportion is, 
l. L. L. l. 
0 :2 240 $5: :$6'r 10% 
36 


52 


14.40 
720 
[. 


52g) 8640 (16;%. 
528 


3360 
| .335Þ 


 -» Rem, (192) 


Eighthly,for the Share of H,the proportion is, 
L l, l. I, 
= : kd ir 34 : of 


24 


DC —_ 


960 - 
4.80 Ns 
L 


528) 5760 (10 
528 « 


Rem. (480) 


TO. 


nis, 
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Thus the Operation is finiſhed, and by the ſe- 
yeral proportions foregoing,:the Anſwer to the 
Queſtion 1s found to beas followeth, viz. 


T0 [49% mp 
B | 143% UELUY 
63G] Remainders 
1C 38,7 48 
Dy 3 32; 96 
The Share of. Sis9Y 384: 
| E 27; O44. 
WY: f$05 4 032 
F 217% F092 
Wo 
Gl 16% | i | ore 
A: 2112 
4773 rofy-7 - 03:6 


4 


Proof 240 


: 528) 2112 (4 


/ 


If you deſire it, you may find the Yalue of every 
one of the foregoing Remainders, by the Rule 
laid down in the 1 17h. SeCt. of Chap. 7- in the 
115th, Page, 


OY Ex, ample 3 
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EO 11:4 Example, che 


Two Merchants, A and B, make a joynt Stock, 

A put in 450 /. Bput in I know not how much, 
And they gained 687 !. of which B had 2291. for 
his Share ; Now I demand the Stock of B and the 

«Share..of A in the Gain? ! Anſ, the Stock of B is 

225. and the Gainof: A's 4581. 

' tf; from (687/.) the total Gain, you ſub- 
ftratt (2291.) the Gain of B, the Remainder is 
(458 7.) for the Gain of A..; . 

Then may the Stock of: B be found out by the 
following Proportipn, viz. | 

phe Gain of As: in proportion to the Stock 
(0) yt. | 
-Seis the Gain of B to the Stock of PB. 

So: that the fourth Proportional Number is 
found to he 225 /. for the Stock of B. See the 
Operation as followeth, | 


L. 
687 Thetotal Gain. 
229 The Gain of B. 


Rem. 458 The Gain of A. 


= "TY wL 


"_— 


Chap. 10. Single Fellow 1 whip. 189, 


L «4 4 16 is 
458 : 450 3: : 229 + -22$43;410%8] 
229 | 
405JO 
go 
90 


mms l. 
4.58) 103050 (225 


916 


1145 
916 


2290 
2290 


(0) 
5. E xample. 


A and B make a joynt Stock, A put into the 
Stock gol. more than B, and they gained 280 /. 
of which B had 1201. for. his, Share, I demand 
the Stocks of each? Anſ. the Stock of Ai is 360 /. 
and the Stock of B is 270 /. 

Firſt, from the total Gain ſubſtra&t the Gain of 
B, and. the Remainder is 160, for the Gain of 
A; Then, from the Gain of 4 Lubſtratt the Gain 
of B, and the Remainder is 40 /, and'ſo much doth 


Ro Gain of A exceed the Gain of B, and is _—_ 
tne 


r96- Single Fellowſbip. Chap. 10: 
the Exceſs of the Gain of 4. Then may the Stocks 
of each be diſcovered by the MY Analogy, or 
' Proportion, viz. + *- 


+ As the Exceſs of the Gain x A 15 to the Exceſs 


of the Stock of A, 
So is the whole Gain off A to the whole Stock 


of A. 
And, 
So is the whole Gain of B'to the whole Stock 
of B. 


See the whole Operation praQtically performed 
as followeth, VIg. 


l. 
280 the Total Gain, 
120 the Gain of B ſubſtratted. 


Rem. 160 the Gain of A. 
(that of B. 


40 the Exceſs of the Gain of A, above 
Firſt for the Stock of 4. 


L. , d. E. 
49 : 90 :: 160 5 360 
; 90 


| 49) 14490 (360 
So 


Chap. 1 ©. Single Fellowſhip. I91- [- 
So that the Stock of A by the foregoing Ope- [ 
ration is found to be 3607. | 


«y 


Secondly for the Stock of B. 


[ [ L. / | 
40 go Il20 270 
(910) 
- L. | 


40) 1080|0 (270 


{. 
£4 360 

The Stock of is 
| \s 270 


Proof 90 


— | 


6. Example. 


Three Merchants make a joynt Stock, 4 put 
in 80 1, more than C, and they gained 720 |, .of 
which 4 had 2601, and B had 300 /. for their 
Shares ; Now I demand the Stock of each, and the 
Gain of C? Anſw. the Gain of C is 160 /. the 
Stock of A 208 /. the Stock of B 246 1. the Stock 
of C is 128 /. 
Firſt, add the Share of 4 in the Gain ( 2601.) 
to the Share of B (300 /.) and the Sum is 560 /. | 
which being ſubſtracted from (720/.) the total | 
Gainthere remaineth 160 /, -for the Gain of - | 
'Then 2M 


k 
| 
. 
! 
' 
i 
| 5 
; F 
% 
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-- Then ſubſtrat ( 1601.) the Gain of C:from 
(260 1.) the Gain of 4, andthere remaineth 1001. 
for the Exceſs of the Gain of A above that of C. 

So that now there is a Way opened for the Di- 
ſcovery of each mans Stock, by the following 
Analogy, viz. 

As the Exceſs of the Gain of A, above that of 
C (100/.) is in Proportion to the given Exceis of 
the Stock of A above that of C (80 /.) 

Sois the whole Gain of A (260 /.) to the whole 


Stock of A (208 /.) 
And 
So is the whole Gain of B ( 3001.) to the whole 
Stock of B (401.) 
And 


Sois the whole Gain of C (160 1.) to the whole 
Stock of C (128/.) 


See the whole Operation as followeth ; 


| | . 
The Share of A inthe Gain 260 
The Share of B un the Gain 300 - 
The Sum of the Gains of A and B—569 
to be ſubrratted from the Total gain—720 
The Remainder is the Gain of C —— 160 
The Gain of C being pane j SS, 


from the Gain of A remainet 


Firſt 
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Firſt, for the $zock of Aghe Proportion is; - 


bras EE l. 
100 ' 50-2: 2860” >: 208" 


4 &* 
100) 20860 (208 


Secondly, for the Stock of FB, the Analeſis is, 


l. I. ; 'R [. 
109. 5. 80 300 240 
89 


100) 24000 (240 


Thirdly,for the Stock of C,the Proportion iS 


[. l. l. L. 
100: 2: $06: :2 wo: ny 
80 
[ 


100) 12800 (128 


7. Example. 


Three Merthants make a joynt Stock, A put 

in120 /. more than B, and for every 4. /. that B 

4 put in, C put m5 /, and when they came to ſhare 

|. their Gains, A had 2601. and B had 1357. Now 

X I demand the Stocks of A and B, -and the Stock 

and Gain of C? | 72 

Anſwer the Stock of A is 249/. 12 5. the Stock 

of B is 129/. 12 5. and the Stock C-is 162 4, and 
the Gain of Cs 1684 r5 5. | 

: (6) Firſt 


194. Sing Perot. Chap. x04. 3 
Firſt,take the Difference between the Shares of 
A and B inthe 'Gaifl,-which her found tobe 
1251. and is the Exeeſs of the Gain of A above 
that of B and the _— the Stock of Aabove 
that of B 1s given 120 |. wherefore the 
whole Stocks.of A and B may be found as in the 
fifth Example, the Work of which is as fol- 
a + 
; v5 1 a 
Fil, forthe Stock of 4. ; 
l. oh, * T0 # ©, - & 
125 2: 20 360 260 : 249 12 
260 -_ 


125) 31200 . (349 12 


Ju [6 e136 + F28O cj > . py i . $4; 0. Try v 
ALES 1: tar f Ht 249.12. 


Ri Os I V ad 1: HIVE 4. MR Þ 


223230 "op ſin HOPE SE 
bes As O27 C 3713 | _ | ''1 
morons 9 : ©. tos. 


Q:37 W 


- 


4 Chap./ zo.) Single Felhwſhipe gs: 
; . © 07 NOIR O17 (12 ip tA 
Secondly; for the Stock'of B.c: \ 51 2 02 
; - 7701.0} 2111 9290 £27 od 03 bnyo} :i diidw 56 
Ee | l. l. l. konsraqo wn 
£< RE: ZE EE 
| Rp 4 


4 
36 s -_—— = * 
I2 LT2S 
l. Fs, 
125) 16200 (129 Iz 
TEM LES 
I25 
370 
r > GY. | | '® 2 
Lo IS, Cole, 0 ES Ha Fs 
 "x200. Fax 123d RF 
1125 > $i 


a F 
- 


"Rp 
125) 1500 (I2 oe, TEEN 

Having found out the Stocks of .4and:B bythe 
foregoing Analagies, to be 249 4:12 £. andi 291. 
12.5. the Stock 'of C may be.likewiſe foundont, : 

' for the Conditions of the Queſtion require'C to 
\ have. for every 41. that B hath, wherefore I 


7. 7 fy; 
0 POE As 
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AS 4 7. isinproportion to 5 /. 
Sois1291. 12 s. (the Stock of B) to, the Stock 
of C, which is found to be 16241. See the follow- 


ing Operation. 
t. "4 KS y 4 


g 3 4 $$ IS 1090-2 163 
; =” 
2592 
3 
4) 12969 (3240 
162 


The Stock of C being found to be 162 /. it re- 
maineth now only to find the Gain of C which may 
be thus performed, v1z. | 

The Stock of A is 1201. more than that of B, 
and his Share in the Gain is likewiſe 125 /. more 
than the Gain of Bz Therefore is 125 /. gained 
by 120 1. Stack, wherefore may the Gain of C be 
found our by the following Analogy, viz. 


As 1201. Stock, isto 125 /. Gain | 

Sos the Stock of © (162 7.) to the Gain of C, 
which is here found tq be 168. 15 5. View the 
folowipg Operation. _ - 


120 l. 
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E [. 1. ey L- . 6 & 
ock of 120 < "i125 2: ©: .I67 ©: 168 15 
OW- I62 

250 

750 

125 


[if git {ff © 
1210) 2025(0 (168 + an 


# #.9 ty 'F) h 
12 Wet # & 1h) JOY I 1 54 
VP WELS | {8-4 J + ©J01 11351 
I NF: ocy 
B83 ; 3f4 "#8 $3.3 
72 A is 


| (9) | {8 20} 
; Tha Is 69 F 
JO0Te ; CB. tt) $62 -fH co reet 


ned 12) i$0 .&s ' -1i þi 


I2 
? | ; 7x © 4 1? 


' 60 + 


"Dt 
Double Fellowſhip, or Fettowfhip with 
Time. Hoe | 
Þ C\ 


|  d Fellagwſhip, by. Joule called Fellow- 


ſhip with phimg, iS whep divers Partners 
make a joynt Stock without .an Equality of 
Time, but each Partner draweth owe of or put- 
teth into the Stock, as his Occalign or. Convenien- 
cy may ſerve or require z As in-ghe following 
Exampie, v7z. | o_ 


— 


I, Example. Fol 


[s) 

Two Merchants make a joynt_ Stack, A put in 
go /. for 8 Months, and B pypyn 80 /. for 12 
Months, and they gained 150 /.,F demand each 
Mans Share in the Gain, propartianable to his 
Stock and his Time? - 21) 'o81 (3 

2. In double Fellowſhip multiply. id particu- 
lar Perſons Stock, by the Time of 's Continuance 
in Bank, and then add all the Pradudts together, 
ſo thall the Sum be the firſt or genezal Antecedent, 
or firſt Number in the Rule of Fhree; and the 
Total Gain or Loſs, the general-Conſequent, or 
ſecond Number in the Rule of Three, and any 
ones particular ProduCt of Stock and Time for 
the third Number, and the fourth Number in a 
dite& Proportion, is the $hare of that Perſon > 

tne 


."Chap. 11. 


Dduble-Kedbw/hip. cE99 
the Gain or Loſs, the Produdt of whoſe —_ and 
Time you niadethe third Nutnde?. 55051 1957 

Or the Operation may be performed by the 
C—— Analogy, el *. 

As the Sum of all the Products of Stock and 
Time,is in Proportion to the-general Gain or Loſs: 

So is the Product of anyones particular Stock 
and Time to his Share of Gainor Loſs. 

So that the Rule of Three: heing- repeated as 
often as there are Partners, the Share of each Part- 
ner is diſcovered. 

So in the foregoing Example; the Stock and 
Time of each Perſon with their Product are as fol- 


loweth, viz. 'þ-! 
gs 
The Stock. of A is 90 
Its time ei Aaonths 
— "wY 
The Produtt - —720 ; 
The Stock, of B _ 80 
Its time —_— 12 
The Product 960 
_ -720 
The Sum of the Produtts 
or general Antecedent 1680 ' ' 
The general Conſequent 160 


O 4 Therefore 


1200 _ Double alas. Fa 2s TO. 


Therefore firſt for the Gain of vo 


.* di h 
1680 ,: 169 : : 720 


1630) 115200 (63 


10080 


* } _ A nn. 6 _ > - _ - 


' 14400 
13440 


Rem. (960) 


wma _ is 68 1, 25%, weve 11. 
©5588 4, 


"Secondly Þ 


2 
} yſ 4. 
; * 2. 3 

oy 


Chap. to. Double Fellowſip. 


Secondly,for the Share of B. 


&: 1 E. ' 

1680 :--160- 2: +: g60. 3 g1,09 - 

- 960 

9600. 

T 44 | 
; . —— [A be 
1680) 153600 (g1 

I5120 


— {© 
w—_ _——T 


| 2400 
_ 7. 


Rem. (720 ) 


So that the Gain of B is 91,721. the Valve of 
which Fraction by the 1 1th. SeCt. of Cha 7. page 
119. Will be found to be 91 /. 8s. 6148 4. 


2. Example. _ 


There is an _ of 6000 Foot and 800 Horſe- 
men, the SOpOTM h Foot-man. 15, 4 Shillings 
a Week, and of — —— Is my a Week, 
and they are to divide a Booty of 2000 Shillings, 
ſo as their particular Parts may be proportipgable 
to their Wages ; how much belongs to the Foot- 
men, and how much to the Horſe-men ? Anſwer. 
the Horſe-men muſt haye 23 /.-a1 5. 06594% 4, and 


= -—— 
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1202 . \Donble- : Fellowſhip. — Chap. 'Pr 
the Footmen muſt have Fd. | 18 SF - OF; =}. Lee 
theWork. A I ; 


The Number of Hor ſe-men 800 

Their Puy per Weth —————+— 9 

The Produtt —— 

The Number of F 00t-men——= 6000 
Tir Pay per _— 4 

| ;  $4COO 

7200 


The Sum of the oj 


or general Antecedent -31200 


— 


— 2900 


The general Conſequent — 
« the Phage, pf, the Horſemen > 


© of {10 FE 
2387 chillings, Ea : * Shillpg" 
31200” ; 2000 2: 7200 : 45 7 18800 
7200 | 
Rds & d. 
| wt 2292, 14499000 (4s I OG11200 
-v1TO 40 FAILA 145 £1 
-\\\Seconflly;tlie Shat of the Page | 
a :99"þ > aL Q <1 flatil- os (199 3 A296 


cegmilli Ie COC © Shlieg 6 2hivib 03 Shi. ladies 
aldag 566,37 2080"! $57 "I_ t 15 ”_ Srus 
-300* 9113 © ; ©5660 14 V3 

tov! . Wk... DA ; edprr dab : wt : 8 THT 
_ © Sn 4853" 48680600 | (4% JB grow. 1 11 yl; 
3. Example. 


See 


| Chap.13" .» Double Fellowſhip. (agg 


3. Exampleio vi8r 7. $f wt 


A, B, andC, take a Paſture for 30.1 a year 
Rent, wherein 4 feedeth 20 Oxen 70 Unyp, B 
feedeth 46 Oxen 56 days, and C feedeth 32 Oxen 
60 days; what'ſhall-each-pay toward the Rent 
in proportion to his Stock and his*Fime? Anſwer, 
.A muſt pay 7,351. B-r3,$j1. C gfiel. 


A bis Stock-— 20 Ox,” B 4&6 Ox. C. 32 Ox. 


A his Time—- 70 days 56 da. 60 da, 
— 7 30 4466-17 10! , a3? 
Their Prod.-1 400 276 1920 
230 \ 
dpp——= 'C: : dos 
2576 


A {1400 >.: - 


The Produtt of the 
Stock and Time of > B <'2576 


Cilg20 


Their Sum, Or the? 86 


| general Antecedent 


— 2 Oe 
Tabs 1: For 


1264 Double Fellowſhip. Chap.'11. c 
For the Share of 4. i 
R995 Lomb 6 ltr Bo 
. $5896:  30/ ©: | 1400 : 75h 
Rxu C51 4 1 zZ0 
41OA 1 — 1. 
9 Wnt: | $856) 42008 (7.8 - 
2124 » 41272 
| Rem. (728) 
"Secondly, for the Share of B. 
2” l. 
F896 : 30 £5: 2576 : I 3,85 
; © go 


5396) 77280 (13 
5396 


18320 
17688 


—_— 


Rem. (632) 


Thirdly, for the Share of C. 


0 Po 1 
$396 2. :30+- 2:21 1920. © :gHf$ - 


[. 
5896) 57600 (9 
$3064 + 


Rem. (4536) 
You may at your Leiſure find out the Value of 


the ſeveral Remainders, as before hath been di- 


rected. | 


4. Example, ; 


' A Colledge hath 20 Fellows and 30 Scholars 
which may diſpend yearly 2600 /. but every Fel- 
low hath 5 /. for every Scholars 17. how much of 
this Revenue belongs to the Fellows, and how 
much to the Scholars? Anſwer, to the Fellows 
2000 |. and to the Scholars 60@/. See the Work. 


Therefore 
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Thereforefirit,? S113 1:1, had] 
if. es 
130 : 2600 :*:. 100' 2.2000 ' 
Secondly. 
Ee. 4 


I30 : 2600 2 30 2 600 


by Example. 

4, B, c, and” D, make'a' -Stook to traffic” 
with fora year, Adisburſed 600 l. for 10 Montlis, - 
B goo l. for 8 Months, C 8001. for 6 Months, and 
D 5001, for 12 Months, and they gain 760 /. 
clearly, what Portion ought each to have? An- 
ſwer,” A gained 228 /. B r21r'l. 125, C182 1/$5. 
and D yo | 


The Operation. 


Srock=Goo © 
Time—- 10 months 


ur ——_—__—_—" 


Stock--—8oo 


C hy Time----- 6 mn. 


A his 


The Produ—6800 The Produt—4800 


B by =] D hs Stock--—500 


Time--- $8 months Time--— 12 M0#. 


The Produ-3200 The Produft-—6000 


Jp — CCC LEES 


H— - -—- 4 
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Firſt, for the Gain of A. 


760 
2|0000)) 456/000 (228 


Secondly, for the Gain of B. 


l. L. 
20000 :: 60 215 32100 $ 2231 
760 
192000 
_ 224 


w— Fg 


201000) 2432]|000 (121 


[F ATV: (-6009'; :/. 
The Produtt of the Stock, and Þ | . 13229 
Time of | C 4800 
LD L6000 
The Sum 20000 


; & & 
| 20000. : 360 $2: Wap Þ 22f 


—Ertzr FO ove 
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Thirdly, for the:Gairi of C. 
- I: ; [. s, 
20000 : 760 ,:: 4809-: 182 oF + 
'- 760 
' 288000 
336 
— EA 


| 20[000 ) 3648000 ( 192 08 
Fourthly, for the Share of D. 


I L. 
20000 3 760 : : 6000. : ' 228 
760 
nm ens L 
2]0000) 456|0000 (228 
The Proof. 
| - + 
| A 228 oo 
| 24-43 
The Share of "Be ir 
D 228 ©oo 


_O— = 


Sum. 760 00 


— — 


3. The Proof of Fellowſhip with Time is the 
ſavie with that in Fellowſhip without Time, for 
if the Sum of the particular Shares of the Partners 

In 


E 
ES 
£ 
_ 
54 
, 
L 
b, 
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in the Gain'or Loſs,: be equal to the total Gain or 
Loſs, you may conclude the Operation tobe truly 
performed. 

AS in the lyſt Example, the Sum of all the par- 
ticular Gains of A, B, C, atid. D, is 760 /. equal 
tothe total Gain given. @ *' | / 


* "6, Example; 


et 

A, B, and C, enter Partnerſhip upon the firſt 
of Fanuary, for a. whole year, A the fame day 
disburſed 100 /. whereof he received back again 
the firſt of April 20 /. B delivereth the firſt of 
March 60 |. and the firſt 'of ' Auguſt he putterh in 
1001, more, C layeth out 140 /. the firft of July, 
bur the firſt of Ofober withdraweth 40-/.-and. at 
the years end their clear Gains is 142 {. how much 
ought every particular Parcner to have? ' ' - 

Anſwer, 4 muſt have 51/.B55 l. and C 361. 

In the foregoing and ſuch like Queſtions, the 
particular Antecedents are gotten by Multiplying 
the ſeveral Disburſments by the proper time 
of its Continuance. And becauſe within” the 
whole time they took out and put in again, there- 
fore after you have multfptied the Sums put in,by 
their proper Time, add the Products together, 
and fo ſhall the Sum be the Product of Stock and 
Time : So in the laſt Example, becauie A had 100 /. 
betwixt the firſt of Fanuary and the firſt of April 
which is 3 months, and then 8o /. continued the 
reſt. of the Time which is 9 months longer, after 
you have multiplyed 1G@ by z (which is 300) 
and 801, by g (which is 720) 

P 
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ther together andthe Sym is 19290j and'ſo'of the 
reſts by the following Operation. '- 


> 17:46 2371 ma & ] [NA 
\ Dllo.. >, | O00: 5 
9 . 120 ſubtr, 


720+. | Rem. 80 


_ = [: $ - L. \ 4 : Þ : 
nk TAO! 17! - 4, [00 | 
Ter Bo? 100. add 


Be PER IERE * 


robs ct 19 Y 't.; ; | lr 
L409: -li:;.5$00,, ; | 49.9 | 


420 ". 399 Ve IO 


we 


- PR 
{ , . . 
» # ” © & 1 ; Þ 2 4 
. _ 4 p p X 
ww P = 4 * 


£\ 
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; A To20 
The particular Antecedents are 
as followeth, viz. o FOO 
CC 720 
LD ——m—m—m—_ 
The general Antecedent 2340 


T herefore the ſeveral Shares may te found out 
by the following Analogies, 
Ayd firſt, for the. Share of 4. 
Bp 4 
2340 ©* gh £9: 20202 yuh 
So that the Share of A is found to te 517. . 


Secondly, for the Share of B. 


l l. 
2940" '2. 143 tt / va00 2: v9 


Thirdly, for the Share of C. 


26,0 : 143 :t3 Tao :- af 
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The Proof. 
l. 
A F! 
The Share of 4B F Is < 55 
C | 36 
Stn 142 
7. Example. 


A, B, C, and D, Partners by Contract for two 
years, make and manage their Stock thus, viz. 
 Apnt inpreſently 3o /, but at 8 months end re- 
ceived back 1o /. for which at the end of 19 
months, he reſtored 12 /. B put in preſently 24 /. 
but at the end of 6 months he took back'8/. tor 
whichat the end of 15 months he put in 14/7. C 
put in at firſt 20 /. bat at7 months end received 
it wholeagain, yet at the beginning of the 18h. 
month he returned 16 /. D put in nothing until 
the beguining of the 7:5. month, and then he put 
in 18/7. bntafter 4 months received back 9/1. for 
which in the beginning of the 19th. month he re- 
ſtored 151. Now at the two years end they had 
gained 100]. how much thereof ought each Part- 
ner *o have? Anſwer, A 35,5381. B 311581. C 
14:44. D 18,3;l. £5 


The 


% 
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1 The Operation. 
i A 
| Ce nr 1 
6. I, [ 
30 30 2© 
8 mon. 10 + 2 
240 20 l, 321. 
220 II 71107. 5 mn. 
160 —— , 
20 160 
Sum 620 20 
220 
B 
co tonnes wane oP ere oor con, 
l. l. l 
24 24 16 
6 mon, 8 14 
144 16 30 
I 44 9 2n0#. 9 2107. 
270 — 
—— 144 270 
Sum 558 
F'y C 


"9. PY 
SAG" 


OE en TIE ONCTIIIN Wade 


Ce ER re OI __ 


—__— 
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oo 
c — oy 
*s I 
2D... 16 
7 m0Nn, 7, 01, 
140 I12 
II2 
SH 252 
, DD 
oo an POTTED 
[. bo þ - 
18 18 9 
4. 01. 9 ſubtr. 15 add 
72 9 24 
54 ' 6 2208. 8 mon, 
92 _” 
A — $4 . I92 
Sum- 318 


Thus have we Proceeded to multiply each mans 
Stock by its appropriate Time of putting in and 
taking out,according to the Tenour of the Queſti- 
on,which is but little trouble,in this or inany other, 
if you regard the time agreed upon,for Continuance 
of the Partnerſhip, and then how many months 
every Partner ſuftereth his proper ſhare to conti- 


As 


' nue 1n Bank. 


['T. 
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As 'for Example. 


In the ſolving of the foregoing Queſtion, under 
the Letter Aare contained the ſeveral: Products 
of A his Money [and Time, viz. it 1s ſaid that 
A put in at firſt 30/1. which continued 8 months, 
wherefore 30 /. js multiplied by 8 months, and 
the ProduCt is 240; then becauſe 4 received 
10/1, of 30 back, I ſubtra&t 10 from 3o, and the 
Remainder-is 201. which continued in Bank to 
the beginning of the 20th. month, which is 11 
months after the -taking:ont of the 10-1,. where- 
fore I multiply.20 /.; by 11 months and the Pro- 
duCt is 220; .then becauſe to the ſaid 20 /. he 
added 121. more, therefore is 12:1. added to 20/. 
and the Sum (whichis 32 /.)) continued in Bank 
the Remainder of the two years, which is 5 mon. 
wherefore 32 /. being multiplied by 5 produceth 
160, and ſo.is the Work finiſhed for the Multi- 
plication of the Stock and Time of 4, and the 
particular Produdts being added together are 620 
for the total Product of his Stock and Time ; in 
the ſame manner are found out the Product of B, 
his Stock and Time, and likewiſe of C and D, 
which you will find to be as followeth. 


Ta - The 
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FAY (620 


The Produtt of the Stock and B | 558 
Time of __ G: ad” 
| | 252 


iDJ (318 


The Sum 1748. 


nn ————_— — 


Therefore may each Partners Share in the Gains 
be diſcovered by the following Analogies, viz. 


Firſt, for the Share of 4. 
t Ss 
L769 1: 109 $2,630 :;:. 33,08 
Secondly, for the Share of B. 
£5. is 
15743 3 nod <7 2. ox8 2 g2tf 
Thirdly, for the Share of C. 
l. 4 


928 


rg 3 3003: 2g8 2: 14.73 


Fourthly ior the Share of D. 


| l. [. 
1749 3: 300 2:2: gi 27.18.59 


So 


AD SOD IS HAGUE TL 


[11S 
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\ : So that by the foregoing Proportions the Share 


of each Partner is diſcovered:to be as followeth, 
VL... 3715 : 379 | Fo 
| l. > Aj JJ l. Is, A; by 
AY (35:49 9 35 09 0415, 


| BY ll 2} boos or 31 18 051875 | 
The Share ofs is. + wth 
© | 141748» 07 14 08 031% 


" "8 . 
LD J (18,25, or 18 03 FOG48 


The Accounting of the Partners Times of put- 
ting in, and taking out of their Stocks will be 
little Trouble, if you regard the Time agreed up- 
on for the Continuance of the Partnerſhip, and 
then how many Months every Partner ſuffereth 
his proper Share to continue in Bank, as was ſaid 
before. | | 

Ard the ſame may as eaſily be wrought if the 


:Stock remain not for whole Months ; as in-the 


Example following for Days. 
8. Example. 


Two Graſiers, A, and B, took a Paſture-for 
40 |. per Annum, viz. $00 Shullings, and they 
both pur in on the firſt of Fankary5o a peice 
but A the 25th. Day of March put in 20 more, and 
the third Day of May took out 22, and the 13th. 
of September put in 7 more. B took out the ſecond 
Day of Februaryg, and the 10th. of Zune took out 
32, How much mult each man pay of the Rent ? 
Anſwer, -. 


rs \ Double" rem. Chap.'rt. 
57:8E. you*'muttiply:'each lar 'Stock by the 
——_ 'Days it mm it Bank, | ar 
d the — together as before is taught, you 
hem to be as lloweth, ie. 
AV as fe VW ff, 

The Produt of the Ws Aa Fn 07 
; aut Tiime of © © as 92 


PO CY 34199 


., Now may 'be'diſcovered the Share of each in 
the THI. by the tolowing Totan, VIg, 


Fir; forthe Share of 4. 


yY 7) I, | 
218cx 


FRI : CENE 19397 2, 45139 


ITT 
e548? 


Sccondlyfor the Share of B. 
11 orn og vi ' _ 


- i34199 , s [3 100 4 "19892. : 34817148 
So that the Shares of each areas followeth, viz. 


21851 


45 I $4199 
"'The Share off £ is ;b 
4810 


Lars 


Obſerve the third Example' of this Capyer | 


© gu, 4 
* -F - } k 
y o 
" 7 
14) s 1% 'F . o 
; 1 ' ” 
"= , 4 ; S 
64%s b ” _ 4 + / i . - 7 
. NY 
e > 4 +. + 
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| 


| CHAP. XII. 

» ; - f 4 

| Rules of Practice. Ne 
| 4 


'1. Fq*Heſe Rules - depending much . upon the 

x Aliquot or even Diviſiovs of Shikings 
and Pence, and upon the Aliquot Parts of Weight, 
. Meafure 5 &c. therefore -the Tables following 
: muſt ' be gotten perfectly , and: ſo fixed,, - that 
without them the Parts may eaſily and” quickly 
beremembred, _ . WOES Ta | 


- Even 
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Even pores Uneven part Even 
fapound. of 8 pound. WP » | | [parts of 
Ls & bil iv + q . EY 
10 *O|Z1jI1940*5* 42*4* 5 il56F 
6* 8 |z[1819*4*42*5* 5 \þ8 
5*'0[4|7o'5t 2120 40 10 [16H 
4 * © |5 [1610 * 42/2 * 5 © 10f[1,418 
4 416 fr5ior ge [2:4 || 4 
© 2:* 6: w v0 .-2* o 715 
ciao froftge 4555 5+ 4 [| 428 
18." 8 [r2h1210*2+ |2+ 10 2156 
no Mg re Op > It 
ICE OT +32 19— 
Do hRIS'S 4 Sv : 
roſ2alls 4 * 4 5*5 fractions 
8 13o[7 5 * 2 $ * 10 of C. 
6 |qo[6 4 * 2 q * 30 welght. 
5 '3 Ss 3 bd * 30 
_ 987 © 8 
. | 1966 * 7 
Even parts{ | Uneven parts 84's * : 
of a Shill. | | of a Shilling. =. 
EE me 2 
d. WE. 2 46 6 1303-8 
6 [3jwo6'4 [2:3 644 * 7 
+] |[9143*3*'34'4* 4 |483* 2 
$6 [js 's [3*3 $22 * 7 
m\i2 6/7/48. [34 | 
LS 2YJI93*TS2 s *'v 
acbns: 8 4 
| 


The 
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' The Explanation of the Tables, : 


1. The firſt are the even parts of a Pound, as 
10s. the ! or one two parts of a Pound, 6 5.- 8d. 
the third part, 5 5. the fourth part, : s. the fifth 
part, &c. and for all the Aliquor parts of a Pound: 
inthe firſt Column is the part of a Pound, ind 
againſt it in the next Column is m__ It 6 

The ſame is for the even parts of a (Shilling, as 
4 4. the third part, 34.-the fonrth-part, &e, /' 1! 

2. In the ſecond part of this Table are the #- 
even parts of a Pound or of a Shilling, and how 
thoſe may be divided into eyen parts. W 


Example. 


19 5. may be parted into 10 5.—-5 5,—, 5, 
whoſe even parts are 2, 4, and 5, for 2 anſwer- 
eth 10s. 4 anſwereth 5 s. and 5 anſwereth 4 -, 

The like for Pence, ſuppoſe 11 4 which may 
be divided into 6 4.—3 4.—2 4, whoſe even 
parts are 2, 4, 6. | 

3. The third Parr contains the even and uneven 
parts of a C. weight. 


2. The Uſes of theſe Tables follow, 


Firſt, theſe Rules only depending upon ſuch 
Queſtions as concern one Pound, one Yard, one - 
Ounce, one C. weight, &c. then what 1hall many 
Pounds, Yards.,Ounces, &c, coſt ; take theſe gene- 
ral Rules. : ” 
= 4 


32> Rules of Praftice; Chaps) 
1. If the Queſtion be upon Pounds, multiply 
all by Pounds, makes Pounds. 


7 


foe '  Exanyle. 


At 51, the Opoce, what comes 33 Ounces to'2 
a\wer, 365 4 MalOD/y 33 by 5 makes 165 


ounds 

2. If the Queſtion be upon Shillings or any. 0- 
ther even parts of a Pound, divide by the Aliquor 
part. Jager A 1. the Anſwer wil bat; 45 \ 


—_ | "Off > Example, 

At 52d the what comes 331. to? Al 
I2l.—135 ——4 d. 

For 6 -. 8 d. 1 divide by 3 che part for in 38 
three 1s 12 times,and 2 remains, which is 2 Nobles. 


: 5 z yh : SF ww | 
On 3) 38 (12--13--4 
VE 1 ; 36 
Ty $1 (2) 

| Example, 4: 


At 12 s. the Yard, what comes 124 Yards to? 
Anſwer, got 85. 

For 12 5. I divide by 2, and, 10, as the Table 
hews for 10 5. and 71 | 


2) 134 (67 
to) 13/4 (13 - 85. 


Sum 8O—8 5. 
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3.:1f the Queſtion be upon pehce or any even 


part of a Shilling, divide by the Aliquot. \part 


and the Anſwer. will he Shillings, 
Evan 


At 4. d. the El, what comes 57 Ells unto ? 
Anſwer, 195. 7. 
For 4 d, [ divide by 3- 3) $7 (195. 


Example. 
At 7 d. the Pint; what comes'$7 Pints to? AnC 


335. 34. a |: a4 hee a+ k % af 

Fyekdres divide by 3 and 4 the parts of 4 4.and 
$0097! Cgiscy nl 03% 
4) 57 04: 34 > 1 


4. Laſtly, if the Queſtion be upon Pounds, 
Shillivgs, and Pence, -work by the three former 
Rules as the coentegty: will ariſe. 


Example. 


. At 301. 145. 8 4. the yard , Fug wall (174 


yards come to? Anſwer, 6491.'1 


I 74. 2) 174 (87L. g 174 el 
3 $)174(344-16 5, 3) 174 (53 5, 


Un ———__—_—_—_— 


$220. All 


i 


—— - 1 Ae rr rr HE CI ED OE Ee 


| 
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All 'which being ſammed op: together do make 
6a91.: 424% - © 


filis 

> he 

87 * 
: 34 * 16 
" 01 | ? co ys *'aS < 
SS * oS - 


— 


| 649 - I2 


; Adore Exanpler. 


At 6d. the RY what will 375 yards oive ? ? 
Anſwer, 187 5.64. or gl. 75. 64d. by raking * of 


T5: 
At 9. 4. the yard, = peta 5271 yards to? 
Anſwer, 1971. 13 5. 34. 


4) $271 (13179-—g d. 
4) $271 . (13179 -—9 
4) $291 (U3179—9 


395133 


j 
i | 
| 197-13-3 


At 53d, the Elt what comes 120 Ells to? AnC. 
''F We 155. $z 1$ 44. andi;, which Is ; ; and of 
1 a Shilling, ; 


3) 
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> & 


3) 120 (40 
8) 120 icry 
-5ls 

Ws +. 

#5; £f $e- 

facit'' 22 15 


At 16 5. the Pound, what: doth 2312 1, corſe 'to 
at that Rate ?. Anſwer, 184y i125, 6. 

165. is ;and ; and |, of a Potind,as by the fore- 
going Table; wherefote the Diviſors' are” v J5 
and 10, as in n the GOT: Work, 


Mes oy) 
oo 2312 (iirgs. 4042 He 
5) 2312 ( 462-: 85: | 
.10) 2312 (231 a ; 
— 2 


facie 1849 


Note that -if any thitg remains after. Diviſion, 
it is of the ſame-Namethatithe Dividend'ls 'of, or 
ſuppoſed tobe of. © +117 bn 

As in the laſt Example mnithe. fxcond: Diviſi ton, 
where the Diviſor is 5, the Dividend is'\2312 and 
is ſuppoſed to be ſo many 4 Shillings, wherefore 
every Unite that remains is 4 Shillings z and inthat 
Diviſion, becauſe the Remainder is 2, it is accoun- 
ted (2 times 4 Shillings) 8 Shilings ; and in the 
laſt Diviſion, the Dividend is ſuppoſed to be 
ſo many 2 Shillings ; and therefore, becauſe the 

Q. Remainder 


| 
| 
£ 
: 
{ 
j 
[1 


| 
| 

| 
| 
Mm 
| 
| 


: 
x 
* 
| 
x 
i it 
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Remainder is 2, It is accounted (2 times 2 Shil- 
lings) 4 Shillings. 

But when the given Price of the Integer is an 
even Number of Shillings,the Anſwer may be more 


. conciſely found thus; viz. 


When it is required to divide any Numher by 
Io, the Quotient may' be diſcovered at firſt Sight 
thus : Let the place of Unites in the Dividend be 
ſeparated from the reſt of the Figures by a Daſh 
ofthe Pen, which Figure'ſo cut off, denoteth the 
Remainder after i Diviſion is ended, © and the Fi- 
gure$ og;the left Hand of the Daſh are the integral 
Part: of the Quotient fought, : ./ ; ll. 

Wherefore 2 5. beinga: tenth Part iof-a Pound, 
when the given Price of the Integer is ſuch, if you 
cut off the Figure in the Place of Unites with a 
Daſh of the Pen, and: double it, it: will give you 
rhe odd Shillings,and the ather Figures remaining 
on the left.-Hand wilh be: Pounds; : an Example 
will makethe Rule plain. 

At 2 -. the:Poun&z what comes 2447 /. to? 
Anfw. 244 l. 14 5 
-bitbisExample ent off 7. (in theplaceof U- 
nites)-with'a' Daih of:the/Pen, and::double it, it 
makes 14 Shillings, and the other Figures (w1z.. 
244): ioiLthie: left handare'Pounds, ſo.that 24 4 /. 
at '2 £, werl; comes to 2441. 4 5. Seethe Example 
Wrovght.s; , | x VII: 1 hel0o ym 2; 
agrees 
uo Oe 244, 14 | | 
So 0 TIS LY | Another 


3 bas 
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Another Example may be as followethz viz, Ar 
2 Shillings per Pound, what comes 9497. to? An- 
ſwer 741. 18s. as appears by the follewing O- 
peration, 


749 
ay 
farit T% | $ - 


In the like manner, when the given Pfice of the 
Integer is apy other even Number of Shillings, the 
Price of any other Number of Integers may be. 
found out thas, 03z. | 

Take half the Number of Shillings, which is the 
given Price of the Integer; and thereby multiply 
the Number of Integers whoſe Price is required, 
doubling the Figure that ſhould be firſt ſet down in 
the Produd&t, for Shillings,,and carrying the Tens 
to the Product of the next Figure, a$sin Multiplica- 
tion has formerly been taught; ſo ſhall the reſt of 
the ProduCt (except the firſt Figure which is dou- 
bled for Shillings)) be Pounds, and ſo the Anſwer 
to the Queſtion is gained at one Operation z_ .- 

As in the foregoing Example, . whete the Price 
of 23121.at 16 5. per 1. is required. 

Here the given Price of the Integer is 16 5, 
whoſe half is 8, wherefore by multiplying 2312 
by 8, the Anſwer to the Queſtion is gained thus :. 
Firſt I ſay, 8 times 2 is 16,':and E ſhould by the 
Rule of Multiplication put down 6, and carry t 
to the next, but inſtead thereof I double 6 (and it 
makes 12) for Shillings, and carry t to the Pro- 
dud of the next Figure for the 'Cen,and fo proceed 

Q 2 to 
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to finiſh Multiplication,and you will find the Anfw. 
to be as before 18491. 12s, See the Operation 
. as followeth. | 


L. f 
23 r at 16 perl. 


f - & 
facie 1849 12 


Another Example may be as followeth, viz. 

At 125. the Pound, what comes 364 1. to? An- 
ſwer 218 /. o8-. 

Here according to the Rule | take half the given 
Number of Shillings (6) and thereby multiply 
the given Number of Pounds (364) whoſe Price 
is required, doubling the firſt Figure of the Pro- 
duCt for Shillipgs, faying, 6 times 4 is 24, and 
here I ſhould fer down 4 and carry 2, but inſtead 
thereof, I double the 4 and it makes 8, which I ſer 
down for Shillings; then I proceed ſaying, 6 times 
6 is 36, and 2 that Icarry is 38, wherefore l ſet 
down 8 and carry 3 to the next Product, &c. ſo 
the Anſwer is found to be 218}, 08 5. See the fol- 
lowing Operation. 


E. F 
364 at 12 per |,- 
6 


" 3 
facit 218 ©8 The 


3 | / | | | G1 
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1 Fhe like may be done in any other Queſtion 

| when the given Price of the Integer is an even 
Number of Shillings. More Examples of the like 


” Nature follow. | 
-Þ ( S.,. | CM 
Fl 548 at 14 per l. 1462 at 8 perl. 
& 4 6 & 
facit 383 12 facit 584 16 
L s. | yds. x. 
1487 at 16 ferl. 764 at 6 per yd. 
8 , 3 
&--& | GM | 
facit 1189 12. | facit 229 4 


At 31. 155. 9d. the Ounce of Gold Plate, what 
will 175 Ounces cometo? Anſwer, 662 /, 16 5, 3 4. 
Y The whole Operation followeth, | 


07. | 
175 [. s. FF, d. | 
31. s. C 2) 175 (87-30 pl 2) 175 (87-6 
— 


5 
5250. 4) 175 (43-15 4) 175 (43-9 | 


. 


en— 
131-05 1 3]1--3 
EL 8.- 4. C46 - 
525--00--00 6--11=3 . 
131--05--00 
6=11--03 


facir 662-1 6--03 
Q 3 Bup 


_— CS io" Lag DA Ls ih <tc es. 


F-- 
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' But if the Queſtion. be, put upon 2 Denomina- 
tions, then reduce them to one. 


Example. 


At 34. the Qunce, what will 5 /. 57 oz. of Plate 
come to at that Rate? Reguce the 5 /-into Ounces, 
it makes 60, therefore the whole is. 65 Qunces 
at 3 4. | 

. #. < 
4) 65 (16 03 


Anſweris 16 7, 34. by dividing 65 by 4, becauſe 
3 4. is 7 of a Shilling. 


a 
—A_— — —_ - 


CHAP. XIII, 
Of Alligation Medial. 


af boy IS Rule is very Necellary to mix Quan- 
tities of ſeveral Rates, and to diſcover the 
mean Price; As alſo in the Compoſition of Medi- 
Cines it is neceſſary both for the Quantity and the 
Price, a$ ſhall be ſhewed in the 15th, Chapter. 

2. Alligationis either Medial or Alternate. 

3. Alligation 2edial is when, by having the 
Prices and Quantities of ſeveral Simples to be 
mingled, wediſcover the' mean Rate or Price, of 
any part of ſuch Mixture ox Compoſition. | 

2 7 4: When 


=] 
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4+ When the Quantities and Prices of, ſeveral 


Simples. are [given to, make a Compalition, "the 


Price of any Part of ſuch Compoſition may : be 
found out by the following Proportion, viz. 

As the Sun of the given Simples, is in Propor- 
tion to their Total Value, : , | 

So is any Part of the given Compoſition, to its 
Price or Value. 

Wherefore, when a Queſtion in Aligation me- 
dial is propounded, firſt find out the Sum of the 
given Simples, and let that be the firſt Number 


-in the Rule of 3, then find-out the total Value of 


the given Simples, andlet that be the ſecond Num- 
ber in the Rule of 3: Andlet the Quantiry whoſe 
Price is required be the third Number; ſo will the 


fourth Number in a direct Proportion be the An- 


ſwer to the Queſtion as inthe following Examples, 
1, Example. 


A Mealman mingleth 45 Bnſhels of Wheat Meal 
at 6 5. per Buſhel, with 20 Byſhels of Rye Meal at 
4 5. 64. per Buſhel, now I demand. how much 1 
Buſhel of th:t Compoſition-is worth? 

In order to anſwer this Queſtion, I firſt find 
that * | | 


$. 
40 Buſhels of Meal at 6-8. per Buſh. is 249 
20 BY of Meal at 4 5.6 F+ per Buſh. is 90 


| Inall 60 Bufh,' worthi—— —330 Sl. 


; ; » RFNTLE 1026 UL 36 
So that now. I have- diſcovered that: the total 


Compoſition being 60 Buſhels is worth 330 Shil- 


Q 4 logs, 


* 
9s; - we ESE Ger E Sqn ene ce a Rx, eo —— DO PITS W» 
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Iings s, wherefore the Price of 1 Biſhel of the ſame 
js diſcovered to be 5 5. 6 4. by the following Pro- 
portion, VIL, 


FPYOooy © gy! 
60 : 330 *: 1 : .o5: 06 


2. Example. 


A Yintner mingleth 40. Gallons of Wine at $8 
Shillings per: Gallon, with 6o Gallons of another 
ſort of Wine at 3 5. per Gallon, now | demand the 
Price of 6 Gallons of that Mixture? Anſwer 30 
Shillings, or 14, 105. For 


40 WL, $ come 10 329 2. 64.4: 
60 Gallons at' 3 come to 180 C Shillings, 


In all 100 Gallons which come to 500 Shillings, 
Then ſay, 
Gall. ".* Gall. 'F. 
LOO $400 2:3 @ 30 


"6 


100) 30/00 (30 Shilling. 
| 3 Example, | 
. A Cern-Chandler mingleth 10 Quarters of Oats 


- at. 16 Shillings the Quarter, with 20 Quarters of 


Barley at-24 Shillings the Quarter, and 14 Quar- 
ters of Beans at 20 —_ the Quarter 3 now I 
demand 


Y TR FR IN, wt ON Ave BPTE Erna POW, NF ai es hr Mop:s 


. OOTY . . — 
"IH ee oagee, . Wann EEO EET rs CY Err ee NO ee 
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demand how much r Quarter of this Mixture is 
worth? Anſwer 205. 104. 333 qrs. 


5, 
10 Quarters of Oats at 16 15-160 
20 Quarters of Barley at 2.4 is-4,89 
I 4 Quarters of Beans at 20 is-280 Y»Shill. 


Gd 


In all qq Quarters amougt tt————920 


Wherefore by the Rule of Proportion ſay, 


qrs. $ qr. s. d. gre. 
a4 -: g2E-22 0-2 as 0-2 


When you have wrought a Que- The Proof of A- 
ſtion in Algation medial, the O bgation Medial. 
ration may be proved by the following Propor- 
tion, viz. 

As that part of the Compoſition whoſe Price 
you ſought, is in proportion to its Value found; 
Sois the total Compoſition tothe total Value. 

As in the ſecond Example of this Chapter, where 
the Yalueof 6 Gallons of the Compoſition in the 
Queſtion was found to be 1 /. 105. or 305. there- 
fore to prove the Work, 1 ſay, | 


gall, _ Fs. gall. 5, 
WS .- :: IQ0O 3; 500 


6) 3020 (500 Shill, 
SO 


ny 
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+ So that the-Value of 100: Gallons is 500 Shil- © 
lings, which is the given Price in the Queſtion, 
therefore I conclude the Work to be right. 


© 4. Example. 


A. Gold-ſmith having 8 /.. of Silver Bullion of 
7 0z. fine, 151. of 80z. 10 p.w. fine, and 13 oz. of 
10 0x. fine, melting all together would know what 
fineneſs 1 /. Weight of the whole Maſs would be? 
Anſw. 8 oz.” 14/p..w. fine. 

Here becauſe in one of the given Numbers of 
fineneſs, there'is mentioned 10 Penny weights, 
therefore muſt-all the given Numbers of fineneſs 
be reduced to Penny weights, and each Quantity 
-multiplied by its fineneſs in Penny weights,and the 
Sum of the Products divided by the Sum of the 
Quantities, and the Quotient 15s the Anſwer, 
which likewiſe is in Penny weights for the former 


Reaſon. 


The 
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The Operarion, © 
0Z. PW. . & 
0Z. 8 10 10 3 
"7 20 20 I5 
20 ig 200 13 
pight on tm 
140 15 -——_ diviſor 
8 | 
850 200 
1120 170 2600 
2559 t— 
2600 2559 0L, p.m. 


20)t74 ($ 1456 fit 
36 )6270(174 160 


36 (14) pw. 


5. Example. 


A Gold-Smith hath melted 12 /. of Gold Bullion 
of 18 Carracts fine, with 4 /. of 21 Carracts fine, 
I demand of how many CarraCts fine is 1 /. of rhis 
Maſs 3 ? Anſw. 18}; Carrats fine. pk 

{ 178 


wo dp - DG o;2 — cabilise + a do Pads 
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The Operation, 


12 /. 66 124, 
18 Car. 2iCar. 4 
96 8 Sunl6 
+ —— 
216 
Prod 4 8. Car. 
16)z00(1814, or 183 Car, fine. 
Sum 300 , 
16 
140 
} 
12 


CHAP. XIV, 


Of Alligation Alternate. 


\ A Lligation Alternate is when by having the 

Values of ſeveral Simples given, we'diſco- 
ver what Quantities' of each to mingle together, 
ſo that the whole Compoſition may bear a certain 


Rate, or Price propounded. 
EI 2. Theſe 
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2. Theſe general Obſervations are to be conſi- 
dered, firſt, that all the ſeveral Quantities and 
Meaſures may be Homogerial, that is, alike and of 
the ſame Kind. Secondly, that the Price of the 
mixed Quantity be a ear Price betwixt ſome of 
the Prices of the given Simple Quantities. 

3. Alligation Alternate doth alter or change the 
Location of the Exceſſes or Differences, falling out 
between the mean Price of both the Extreams, a- 
icribing that to the greater Extream which pro- 
ceeds from the lefler,- & contra; and this being 
done, the ſaid Exceſſes ſo Alternately and Inter- 
changeably ſituated, do forthwith declare the due 
Proportion of every Simple, entring the Mixture. 
In the Alligating the Extreams of the Prices, you 
are to obſerve theſe 3 following Rules. 

1. That each greater Extream muſt be linked 
with the leſs, the thing 
whereof the Rule taketh C18 
his Name, as in the 
Example inthe Margent, = cY 
where the given Prices of "I 
the Simples are 18, 15, 

9, and 4. and the mear C 4 

Price required is 10. And gon | 
here you ſee that 18 which 1s bigger than the 
mean Price (10) is joyned, linked, or alligated to 
4, Which is lelſer than the ſaid mean Price, and 
alſo 15, which is greater, is alligated to 9, leſſer 
than the mean Price. | 

2. That when both the greater and the leſſer 
Extreams are not ſingle, that then they may be 
linked ſo diverſly and fo often, that ſundry —_ 
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ſes or Differences may 

be applied for ONE, and 8 
there will be Diverſity _ 

of Anſwers, and yet all R I; - 


true. As in the fore- 9. 
going Example, the big- 
geft Extream (1B) may 4 

e linked with 9, and 18< 
15 with 4, the lefler 
Extream or 18 and 15 5 
the biggeſt Extreams, IO} 9g 
may eacn of them be 
linked to 9 and 4 the lef- 4 - 
fer Extreams, as you ſee 
m the Margent. 


3. If either of the Extrearhs be ſingle, and the 
other Extreams be plu. 
ral, the ſingle Extream 18 
muſt be linked with all . 
the reſt; and then there 24 9 
can be but one Anſwer, 4 


as in the Example in the 
Margent 18 only is the biggeſt Extream, there- 
fore is joyned with 9 and 4 the leſſer Extreams. 


4- Of Alligation Alternate there are theſe 3 ſe- 


veral Varieties, viz. 

'7. If the Price of every of the Simples be ex- 
preſſed, but no Quantity given, and it be demand- 
ed how I may mix the Simples to ſell one) Meafure 
or Quantity at a mean Rare, then meer Alligation 
Alternate anſwereth ſuch Queſtions. | 

-"' 2 If the Meaſure or Quantity of one of the Sim- 
ples,” and the Prices of every of the Simples be 
Om EY exprelled 
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expreſſed, and it. be demanded how much or what 
Quantity of every of the other Simplesmay I com- 
mix with the Simple expreſſed, to ſell at a meas 
Rate, then Alhigarion Alternate, and the golden'Rule 
joyntly perform ſuch Queſtions. $754 

3. If the Price of every Simple, but none of their 
Quantities be expreſſed, and it be-demanded how 
much muſt be raken of each Simpleto make up a 
certain Quantity to be ſold at a mean Rate proporin- 
ded,then 7 ti tom. Sermere evi of hs BUM Exceſſes; 
and the golden Rats perform ſuch Queſtions. "A 


Enicgls of the firſt Pariy, 


x. 'Fhere is Wheat at 28 4. the Buſhel, Ryout at 
Ry | Barley at 14 / hg Oats't 16. the Buſhel, 
co be. mingled to r, how much of each mult 
there be that the whole Compoſitionmay be worthi 
16 d. the Buſhel? Anſwer, there muſt be's6*of* 
Wheax, 2 of Rye, 4 of Barley,' and r2 Buſhels of 
Oats. 

To reſolve this Queſtion, firſt T place the giretf 
Prices of the ſeveral : 'Simples, in n order one over” 
theorvhir; and onthe left 
Hand'thereof draw aa lire NF 
of} Conneftibny and-be- '- 16/8 
hind vac 1- place 16 the 
rears Price of the) Com-.,  . 7+ 
poſition as you ſee in the Margin. Lene 

Note there'that”28, 20, 14, and ro,-are : hes 
Exvreams in reſpect of (16) the mean,” and 2$ and, 
2darecalled bigger Extreams, :and-r and t1oare” 
cited leſſer: Extreains; becaute theyatetefſer than 
16 4ti& mean, "Then 
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-. Then I proceed in the Work,:':'and joyn -28.a 
bigger Extream withio, | 
a leſſer Extream, and | 
alſo 20 a bigger Extream 
with 14. a leſſer, by 
Arches or crooked Lines, 
and behind thoſe Arches 
I draw a ſtreight upright 
Line as. you ſee-in the : + :: 
Margin. + "oo | 
Then I proceed to finiſh the Operation thus, 


firſt, I take the Difference between 16 and 23 


(which is 12) and ſet it againſt that Extream with 
which it is linked, viz. 


Lo, and likewiſe the Dif- 6 Wheat 
ference between -20 and 2 ye- 
16, (which 1s 4) and 1 <t. 

place it againſt 14, and ; + 4B 
alſo the Difference be- ..:;;. 13 Oace 


tween 6 and 14,(which : io, © 24977 
is 2) andplace ir againſt wo” | 
20, and the Difference :-,/1 ; - 1:00 
between 16 and 10 (which iis; 6) and place-iba- 


gainſt 28 with which it is-linked, and: f&cthe: 
Work is finiſhed, and 1 find: thatif there be ming-' 


led together & Buſhels of Wheat: 2-off Rye, of 


Barley, and 12 of Oats ; ſuch Gompoſition will: 
bear the near Rate propaunded,! 448. -16' Pence: 


per Buſhel. me 


17 els ji 331 LOY 22 {ION 
The Proof of this Queſtion and-ſuch asareof this 
ſort is, That if the Sum of all the Quantities fonnd- 


being multiplied by the mean: Price propounded, 
Prodnxts 


& © « 


cre em—m——_—_ 


its Product be.equal to. the-Sugy of : the ſeveral 


CI "Cw 
% TW IE < ” 
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Produtts of each Quantity multiplied by its Rate 
or Price, then you may conclude the Operation to 
be right, otherwiſe nor. 

As in the laſt Exatnple, the fi «7 m of te Quanti-- 
ties found is 24, which being multiplied by 16(the 
mean Price) the Product is 384. And _ | 


28 times 6 15 =——>>68 
20 toe 2 if on<a——nyy 
I 4 Himes 4 15 --56 
TO times 1215 I20 


_——— 


| —— _——_— _— 


The Sum of the Produtt Fs 334. 


which is equal to the Produtt found as before; 
wherefore the Work is right. 

According to Set. 3. Ob. 2. the Extreams belong 
plural,viz. 14, and 10 leſs than 16, and 28 and 26 
greater, the Alligation may be altered, and yer 
the Anſwer true,” as followeth. | 

So that by this Alli- 
gation there-muſt be ta- 
ken 2 Buſhels of Wheat, 
6 of Rye, 12 of Barley, 
and 4 of Oats, to ſel] a 
Buſhel at 16 d. The 
Proof of this is the- 
ſame with the foregoing 
Alligation: _ - 


_ 


—— < - bee wr gr art gs 


_ nu xt EA ere ne A ite ewes hi 
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200 472 Qr thus, 1503 > 
3 4284012 [2, 6-8 Wheat 


YM-F2 56 Bae 

12, 416 Barley 
| | 

__._'I2, 4I6 Oats 


4.8 | 

Inthe laſt Alligation I ſet (12) the Difference 
between 16 and 28. againſt 2 4 and '10,. becauſe it 
is linked with-them both, and alſo the Difference 
betyigen 16 and: 20 againft the- ſame. Numbers for 
the ſame Reaſon, and the. Difference between 16 
and,E45::a8d; between 16.end 10 againſt 28and 20, 
they, being [thereto linked 3, then draw an upright - 
ſtroight.Line on the-right, Hand of the faid Ditfe- 
rences, and add the, Differences which ſtand a- 
gainſt each Number together, placing the Sums 
befoxe the ſaid upright Line, and the Work is 
finiſhed; ſo y this Alligation 1 -find there mult 
be —_—_ 8.Buthels of Wheat, $ of, Rye, 16: 

| d 16 of Oats, 10 


of Bar] T 


— 


\ an, < 
- » Proof. 


The Sum of the Particulars is 48, which being 
multiplied by 16,the Product is 768, Then 


8 nes 
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2 times 28 is 24 
8 times 20 TP TY 6@ 


I6 t/77ts 1415 —2 2 4. 
I6 times IO 15s- -I60 
umuan_wctoogy 


| TheSum of the Produtts $5--76 8/7 F 


which is equal to the Produdt firſt- found,and theres 


fore the Work is right. 
But if according to Se. 3. 0b. 3, the mean Price 
given had been 12 d. then the Alligatian would be 


as full,and the Arſwer thus, 


So that there mult be 2 Buſhels of Wheat, 2 of 
Rye, 2of Barley, and 26 of Oats, to ſeila Buſhel 


of that Mixture for-i 2 yoncey | 


| " 


32 tires 12 makgs 384, 


2 times 28 is —36 : 
2 thmes 4.9 15——-40 
. 2 times ka. 1 ————2S SEK + 
2G 8s. 10 157+ 7260 | ; 


ft - & 


= n > 52211]  Sumis 384 as befo; fo. 
I R 2 


_— 


A nr OOO SONG 
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2. I would know what Quantity of Sugar at 
14 4. the Pound, Carroway Seeas at 3 5. or 36 pence 
the Pound, Eges at t d. the Pound, and Flower at 
2 4, tomake a Compoſition worth 1 54. a Pound? | 


36 | [1, 13, £4128 Carroway Seeds 
1674  [2T - 21 Sugar 
5 2 21 —_ [21 Flower 
1, 1 21 Eggs 


Examples of the ſecond Variety. 


1. Thave ro Buſhels of Wheat at 28 d. the Bu- 
ſhel, to mix with Rye at 204. Barley at 14 d. 
and Oatgat 10 d, the Buſhel ; I demand how many 
Buſhels of each I muſt mingle with the 10 Buſhels 
of W heat;that'the Price of the whole Compoſition 
mayde 164. a Buſhel? Let the Work be firſt ma- 
naged as in the firſt Example of the firſt Variety, 


which will be as followeth, 
6 Wheat 

2 fiye 

4 Barley 
12 Oats 


So that by the foregoing Alligation I find, that 
to 6 Buſh. of Whear Imuſft put 2 of Rye, 4 of Bar- 
ley, and 12 of Oats. But I muſt-know what Quan- 
tity of eachI muſt mingle with 10 Buſhels of Whear, 
which | may diſcover at 3 ſingle Rules of 3, as fol- 

6 


loweth. 


wa 


A tiva.  OLBS I a-p 


SO og ERR 
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6-: 2 2: 10 5: 33 he. 
6 3 4. 33 © 2: 6} Jon 
C6 2: ta :t © 5 ann 


Therefore I conclude that for every 10 Bq- 
ſhels of Wheat, I muſt put in 34 of Rye, 64: of 
Barley, and 20 of Oats at the fame Prices, ..and 
afford the Mixture at 16 d. the Buſhel. © -. 

The ſame Work will hold inall the ſeveral Ob- 
ſervations of linking the Values, as in the firſt Va- 


riety ; and yet ali true. 
2. Example. - 


I have 100 Quarts of Canary at 12 4. the Quart, 
to be mixed with Sherry,at 9 d.and with Malaga at 
6 d. the Quart; 1 demand how many Quarts of 
Sherry, and of Malaga muſt be.mingled with. the 
100 Quarts of Canary, that the whole Compoſi-: 
tion may be ſold at 10 4.the Quart ? ze 


(128 1,4, |5 Canary 
Io 1) 2 © [2 Sherry 
«- 2 2 Malaga 


So that by the foregoing Alligation I find that 
to every 5 Quarts of Canary, I muſt put 2 of 
Sherry and 2 of Malaga; therefore by the Rule of 
Proportion, I may find how much of each I mnſt 
mingle with 100 Quarts of _ ViR, | 

3 % 


[ 
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5s : 8:2: 100 2: 4© of Sherry 
5 .': 2 £ :: 100 7; 4n of Malaga 


And for Proof I ſay, 

!© 16D Quarts of, Canary at 12 d. comes t9---100 
[:.::40:Querts of Sherry at 9 d. comes to----30 
40 Quarts of Malaga at 6 d., comes t0----+20 


S4um--150 


And 180 Quarts of the Compoſition, at 10 4. 
the Quart come to the ſame Spm, 


il Queſtions of the third Variety. 

[t] {45% Qt75.23 

il '1- I'have Wheat: at 20 4, the Bulhel, Rye at 

| 16 d. Barley at'84. and Oats at 6 4d. the Buſhel, 

il and would mingle 100 Buſhels, ſo-as 1 might af- 

If ford it at 104, the 'Buſhel z how. much of every 
3 i ſort muſt I take ? | 

| . The Operation, # 


%,. 
% 


| 20, | 4 Pbear. 


F pet 2 Rye. 
ne 2 6 Barley. 


C6 [19 Oats, | 
32 | 


De a re nt nn en OOO I 


i 
» 
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argc OT" IE » A _ 
EN IIS BS 


eto PLAST 
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So that I find, that for every 4. Buſhels of 
Wheat, I muſt take 2 of Rye, 6 of Barley, . and 10 
of Oats, which Compoſition is but 22 Buſhels ; but 
I muſt have a Compoſition that may be 100 Buſh. 
whereforel ſay by the Rule of Proportion, ' 


Buſh. L315 ITED 
100 : 18,4 of Wheat. 


22 5 -4*' > + 

22: - {4 :3 2! $002 -g,56f: hes 

22 :. 6:3 100 27,9 of Barley. 
23 2 20 IOO, ':' 45432 of Oats... 


2. Mix Gold of 20, 22, and 24 Carradts fine, 
with Alloy ; ſo that 100 Ounces of that mixture 
may be but 18 Carradts fine ;' haw 'mnch of each 
ſort of Gold, and how much Alloy will be ſuffi- 
cient to perform the ſame ? | 


T he Operation. 
20 h 18 18 
22 18. 18 
18 24 1S- ; 18 
O 2, 44 6-12 


66 


So that I have found that 18 oz. of each ſort of 
the Gold mingled with 12 0z. of Allby{ the Com- 
poſition will be 18: Carradts fine; hut the whole 
Maſs is but 66 Ounces, and ſhould he ro# Ounces ;. 
and thergfore I ſay by the Rule of 3, 94x. 


R 4 66 
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66 : 18 :: 100 : 2748 
bs 2.23 © 2-5 +1899 2 $8 


Therefore, if you mix 2735 of each fort of 
Gold, with 1843 oz. of Alloy, then will the whole 
Compoſition be 18 Carradts fine. 

3.. Abate Silver Bullion of 9; Ounces fine, unto 
6 Ounces fine ; how much Copper Alloy muſt be 
mixed, -and how much of the Bullion to make 100 
weight of the fineneſs required ? 


The Operation. 


02a 
| "g! N6 of Silzer, 
643 ) re Copper Alloy. 
9 


| 
F- 


SoI conclude that for every 5:Ounces of Silver 
I muſt take 3; Ounces of Alloy ; what Quantity of 
each mult be taken for the compounding the Quan- 
tity propoſed, may þe found out as before. 
4: Compound Silver of 3, 5, 8, and 10 Ounces. 
fine, to be juſt 6 Ounces fine, 


The Operation. 


9 + Therefore I conclude | muſt 
5 2 take 4 0z. of 3 fine, 2 of 5, 1 


i Se 1 of 8, and 3 of 10, to make a 
lo 3 Compoſition af 6 Ounces fine, 


Hy _ 5. Com- 
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F Compound 5oo /. weight of Silver out of 
Bullion of 3, 5, 8,,and 10 Ounces fine, that the 


Maſs may be 6 Ountes fine. 
The Operation. 
© - ih 
6 g "* k 
IO 3 
19 
Then ſay, 
two 0's 500 : 200 
wo 7: | 500 : 109 
o.7 1 500 : Fo 
IO 3 500 5: 1I5O 


500 1, Weight. 


6. A certain Vintner having divers ſorts of 
Wines, viz. the beſt at 5 s. 3 4, per Gallon, other 
at 3 5. 6d. the Gallon, other ſome at 2 -. the Gal- 
lon, and ſome at 1 -. 6 d, and he is deſirous to ſo- 
phiſticate the Wine, and kill an Hogſhead contain- 
ing an 100 Gallons with the Mixture of theſe 
Wines, that he may afford it at'2 5. 3 d. the 
Gallon 3 now I demand how much of each ſort he 
muſt take to corzpound the ſaid Quantity ? 


The 
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T he Operation, 


Therefore l conclude that the Vintner muſt take 
1433 Gallons of -that Wine which is 5 5. 3 d. per 
wore] 43 of that which 1s 3 5. 64. per Gallon, 

#; of that which is 2 5, per Gall. and 57,? Gall, 
FM that which is 1 5. 6 4. per Gallon. 

If the Vintner deſires to take yet more of ſome 
ſort than other, he may link the Terms as is di- 
retted in the 3 Obſeryations of Sett. 3. and yet 


fatisfie the Quagtity. 
©, 7- Example. 


A Goldfimith hath divers ſorts of Silver, 3z, 
ſome of 14. Ounces 12 Penny weight fine, other 
ſome of 10 Ounces, another ſort of 9 Ounces 1 1 


Penny weight, and ſome of 8 Ounces 10 Penny 
weight 
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weight fine ; and he deſires to produce a Maſs of 
Silver, weighing 30 oz. 6 p.w. and bearing 6 Oun- 
ces 10 Penny weight and 6 Grains fine; how much 
of each ought he to take ? : : 
Theſe Numbers in the Queſtion are to be linked 
together according to the foregoingExamples; but 
I perceive that the given mean Kate is lels than any 
Fineneſs propounded, therefore muſt there be ſome 
Alloy mixed to fatisfie the Deniand; which being 
always accounted of no Value, therefore for it 
put 0. | - 


The Operation. 


0Z. PW. £7. 0%, P-P. gr. 
(24.313 52 6 7.10 :.cv... 
110 : OO t-0 6 5 IO 2 OG -; 
0Z. P,W. gY. 
oO 1 +0600 6 : 19 ; 06 
8:19: © 6 : 10: 06 
Ll 0:00:0 16 : 12 : 00 
Sum 42 © 13 - Q0-. 
0Z PW g7 OZ, PW Br. 
I4 12 OO IO (079) OO 
6 IO O06 6 I 06 
8 of 3 7, 23 on 18 


9 0%, 
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0X. pw. gr, 0%. p.m, gr, 
9 ; 11 : 00 S 2.30 :: 90; 
6 : 10 2: 06 6 2 30-2 a 
'3 : 00: 18 63:19 2 28 
$: 01:18 | 
3:09: 18 

t 2 89: 24S; 


I6 : 12 : ©0 


$o that by the foregoing Alligation,l have found 
that there muſt be 6 oz. 10p.w: 06 gr. of each 
ſort of Silver,and 16 oz. 12 p.w. of Alloy to make 
a Maſsof the fineneſs required ; the Sum of which 
is 42-0z. 13p.. 0027. But the whole Maſs ſhould 
be but 30 oz. 6 p.w, wherefore | ſay by the golden 
Rufe, if 42 0. 13 p-w. require 6 oz. 10p.w. 6 gr. 
what will 30 oz, 6 p.w. require? Anſwer, 4 oz. 
12 p.w. 128% g7. 1s the -Quantity of each ſort of 
Silver to be mingled: Then for the Alloy ſay, if 
42 0%, 13 p.w. require 16 0z. 12 p.w. what will 
:3O 0z.'6 p.w. require? Anſwer i1 oz. 15 p.w. 
208; g and ſo much Alloy muſt there be,as ap- 
pears by the following Work, 


— 


Firſt 
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Firſt for the Quantity of each ſort of Silver. 


OZ. P-W., OZ.P.W. gf. O0Z.P,W. 0X. f.W, gY. 
42-13 : 6--19--06 :: 30-06: : 4--I2--1265 


20 20 20 | | 

853 130 606 | 

526 | 

260 | 

3126 | 

606 

18756 

187560 | 

w— 24). 20) 0% wv. # ; 

853) 1894356 (2229 (92 (4—12---12z5, | 

3). x - | 

1706 216 | 
—Ke.(12)p.. 

1883 60 

1706 4.8 | ; 

1775 Rem.(12)gr. 

1706 * | 

; | 

Rem, (696) | 


Second! Ys 
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19 Secondly, for the Quantity of Alloy. 


OZ. pv. Le eat 0%. þ.W. 0Z. p-w.gr. . 


i 25-3 2 £6>-1 2--0 IE: L1-15- wk 
20 20 + - 20 
B53 332 © 606 : 
24 
1328 
664. 
7968 
606 
47808 
470080. | 
A 24) ; © 20)-0%. p.w, gr. 
B53) - aBrbeoF (5565 (235(11-15-208 
4265 -—-—48 * 20 
5636 : 86 35 
F118 72. 20 


$1830 1 49 Reg p.m. 
5118 I20 


Rem. (628) Rem.(20)gr. {54 


If you take 4 0z. 12 p.w. 128% gr. of each ſort of 

| and 11 0%. 15 þ.w. 2033727. of Alloy and 
add them all together, the Sum will be 300xz. 
6 p.7, 
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6 p.w. which proves the Work tob& right. - : 


$. Example. 


A Mint-Maſter hath 1007. weight of Gold of 21 
Carrads fine, and'201: weight of 15'Catratsfine, 
and he would ſo mix them together; thar every 
Pound of the whole Maſs might be 8: Carratty 
fine ; whether needeth he to mix any Alloy with 
it, and how much? k 

For Anſiver, I muſt firſt find out by | Alligation 
Medial, what fineneſs 1 1. of this Mixture will be 
of,, when both ſorts of this Gold are mixed toge. 
ther. £1 9 Ces. Co! 


The Operation. | 

[. 

1001. 201. 109 

21 Car. I5 Car, 20 

100 100 «+ Sum 120 Diwviſor 

200 20 
2100 300 
Prod. 2100 


1210) 2400 (20 Carratts fine, 


So that by the foregoing Work I have found 


1 L of the faid Mixture or Maſs to be 20 Carratts, , 


fine, but 1 would have it but' 18 Carrats fine; 
therefore there muſt be ſome Alloy mingled with. - 
> 2nd by the following Work I find the Arſer. 
to be thus,, viz. That for, ever y. 18 - Pound 'of; 
Gold there muft. be 2 Pounds of Alloy taken , 'as- 


_ 7 OE or reread EA ae» re ed Fe CN NE = I 


; 
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by . the following Alligation appeareth. | 


84%)"; | 


A. Now to find what Quantity of: Alloy muſt be 
put to the whole Quantity of Gold, I ſay by the 
Golden Rule, 


L I. L. l. 
ET i THO: + 
120 
[ [ 


13) 240 (1348, 0 133 
18 


. 60 
54 


6) 


So that to the 1201. of Gold there be put 13,47. 
=_ 13 4, 04 0x. of Alloy to make it 18 Carratts 


9. Example. 


A Goldſmith having ſeveral ſorts of Silver Bul- 
lion, viz, 24 1. Weight of 7 oz. fine, 30 /. weight 
of 9 oz fine, and 16 /. weight of 12 oz. fine, would 
melt all theſe together, ſo as 1 /. weight of the 
Maſs might bear 10 Ounces fine; whether ought 
he to melt any Alloy therewith , and how much ? 
Firſt, find by Alligation Medial the finenels' of 1 
Pound. The 
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The Operarion. 
wi a a 


f 0%. ' ' HE, T2 z& 
— IG::. 4 1 


Prod, $270 . 16 Sum 70 Divifer 


aj IE HR 
es” 9 OS 
Sum 639 Dividend 
70) 630 ($ 
>| 
(0) 


So that I find, when the: given Quantities are 
melted together, they will make a Maſs of but 9g 
| Ounces fine ; but by the Tenor of the Queſtion the 
— _"Goldſ{mith ſhould have 10 Ounces fine, wherefore 
| this Mixture-is not fine enough by one. Quace in 
| every. Pound Weight ; ſo that no Alloy 1s to be 
mixed, but contrary-wiſe more fine Silver, which 
| is 12 0z, fine,muſt be pur unto ir, which to find, the 
Work by Alligation Alternate is as followeth, 


104 9) 2 Which Allization ſignifieth that 
[2 * fcrevery 2 1. of the 3 Bullions mix- 
ed together, there muit be taken 1 /. of fine Silver. 
Laſtly to find what Quantity of fine Silver muſt 
be mingled with the whole Quantity of the 3 gi- 
ven Bullions, | ſay by the Golden Rule, 
S 2 ts 
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2:1::90: 35 


Therefore the whole Maſs of 701. will require 
35 1. of fing Silver to be Incorporated with it, to 
make 1 /. Weight 10 oz. fine. 


Proof. 
701. Weight, multiplied by | 
9 0X, its fineneſe,producerh 630 : 
And 


35 1. by 12 07, its fineneſi,produceth.---4.20 
Su 1050 


Now, 
To5 i: znltipledby 10 07. its [ wee 
. - fneneſs, produceth , 


Which is equal to the Sum of the former Pro- 
ducts,therefore I conchnde the work to be right. 


CHAP. 


= 
EI OTE 
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CHAP. XV. 


Of divers uſeful Propoſitions concerning; 
the Compoſition of Medicines. 


'Þ E Conſider all Medicines, either in their 
Quanti:zes, Qualities, or Prices. 

2. The Weights which Apothecaries uſe, are 
Pounds, Ounces, Drams, Scruples, and Grains - In 
2 Pound there are 12 Ounces, in an Ognce 8 
Drams, - 113 Dram 3 Scruples, ina Scruple 20 
Grains. Theſe alrer from Troy Weight only in 
the Subdivifions.. The Character for Poynds is 
th, for Ounces 3, for Drams 3, for Scruples I, 
for Grains, gr. 

3. You are to obſerve in the Works following, 
that all the Quantities are to be brought to one 
Dennmination by Reduction, vz, imto- the leaſt 
Term named, as, Pounds into $ by multiplying 
by 12; 3 into 3. by multiplying by 8; Drams 
into 9, by multiplying by 3; 29 into gr. by mul- 
tiplying by 20: Or otierwiſe, tb into Z, by mul- 
tiplying by 96; and thinto 9,. by makiplying 
by 288 


4. The Qualities, Faculties and YVertxaes of Medi- 
cines are contidered in reſpect of us and not of 
themſelves; for thoſe Simples are called- tempe- 
rate, that bring no Change in our Bodies, in re- 
ſpeCt of Heat, Cold, Moiſtures and Dryneſs 3 


thoſe hot which have Power of Heat , thoſe cold 
$ 2 which 
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which work cold, and ſo likewiſe ſome moiſt and 
ſome dry; ſo that all Medicines and Simples are 
conſidered in Quality in fome of theſe Ways, ei- 
ther as they are hor or cold, moiſt or dry, or as they 
are temperate, Which may likewie be taken two 
Ways; for either a Medicine may be ſaid to be 
temperate, in that it is neither hot nor cold, and 
yet may be moilt or dry, or in reſpect it is nei- 
ther moiſt nor dry, and yet may be hot or cold ; 
or laſtly and generally it may be ſaid to be tempe- 
rate, in reſpect it 1s neither hot, cold, moiſt or 
dry. 

_ The Differences of theſe Qualities are diſtin- 
gviſhed into Degrees ; for a Simple or Medicine, 
according to its exprels in Quality, is accounted 
to proceed from the Temperature towards any 0- 
ther Quality in 4 Degrees, and ſoa Medicine is 
{aid to be hot, cold, moilt or dry, in the firſt, ſe- 
cond, third or fourth Degree. As concerning the 
Prices and the Cue proportioning thereof, it ſhalt 
be ſpoken of in the Propoſitions following, 


Prop. 1. To augment a Medicine in Quantity, keep- 
ing the Proportion given, 


Som up the Quantitics of the Medicine given z 
then ſay, as the Sum of the Medicine given is to 
the Augmentation, ſo is the Quantity of each Por- 
cel of the Medicine given to the Quantity of the 
augmented Medicine deiired, # 


Example. 


MA i & ws 
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Example. 

Uanguentum album Camphoratum, 

$f 
Ke. 0yl of Roſes —12 0r 95 
White Wax -— 30724 
Ceruſe - 6 or 48 
Camphyre beat with? oor 02 
Oyl of Roſes ——- 170 


I defire to augment this, or make up an Oynt- 
meit conſiſting of 210 3, 


Therefore ſay, 
170. 210::96,11815::24.2913::48.$97,:: 2.25 
96 210 210 
126 2» + as 
v2s S-: # 340 
170)20160(118 5940(29 10080 (5980 
316 164 85 
SEE 153 158 
1.460 110 153 
100 "50 


Anſwer, you mult take of Oyl of Roſes 118;3 3, 
of white Wax 291; 3, of Ceruſe 59,5 3, of Cam- 
pbyre2,73, to make up the Medicine 210 3. 


9 3 Prop.2, 


226 The Compoſition of Medicines, Chap.15. 


bf 
: 
i 
: 
: 
$ | 
| 
i 


Prop. 2. To diminiſh a Medicine in Orantity, beep- 
ing ftill the Proportion of the given Quantities. 


This is performed as the Jaſt Propoſition ;, for as 
the Sum of the Quantities of the given Doſe, is to 
the Sum of the Qaantitics of Diminution, fo is 
the ſeveral Quanuties of the Dole given, to the 
ſeveral Quantities of Diminution. The Work as 
in the former. 


Prop. 3. Tofind out what Quantity of any Ingredient 
or Simple is contatned 1a any Onantity of a Com- 


peſntion, 


Conſider the Compolition,and ſum up the Ingre- 
dients then iay, as tne Sum of the great Compo- 
ſition 1s to the Quantity of your Doſe; ſo is the 
Quantity of the ingredient propoſed in the Com- 
poſition, to the Quantity of that Ingredient in 
the Dole propoſed. 


Example, 


I have 1 3 of Pilule ſine quibus, 1 would knaw 
wh-t Qnentity of Scamony is contained therein ? 
For Anſwer, I conlider the Compolition, and find 
that inthewhole there is contaired 328 Z: There- 
fore } fey, 328 3. $6:; 1. 17; and conctude that 
therebeings Drams contained in the whole Doſe, 
there mult be 1, 3 in 1 5 of that Compoſition. 


Prop. 4- 


VE URN VIHRDT RuR CES a wr 
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Prop. 4. Toknow the Exatt Temperathent and 
Quality of any Medicine whaz ſoever.”; 


Hitherto we have ſpoken of the Quantities,now 
come weto the Qualities, and for finding the Qua- 
lity emergent, MY re 

-1. Diſpoſe the Quantities of all your Simples 
into one Row, ſetting orderly by them their ſeve- 
ral Quantities, and if any of the Ingredients be 
compounded, you mult firſt learn its Quality. 

2. Multiply each Quality by its own Quantity, 
and ſubſtraCt the hot from cold, moiſt from dry, 
or contrarily, and ſet down the Difference of theſe 
Produfs: For as the Sum of all the Quantities is 
to the Difference of the Produts, fo is Unity or 
one to the Quality emergent, which is always of 


the ſame Kind that the greater Product was of, 


Example. 


[ have 4 3 of a Simple cold in 2®, moiſt in 1*, 5 

3 hot in 3* and temperate, 3 3 hot in 29, and dry 

in 2%, 6 3 hot in 1®, moiſt in 4®, 4 3cold in g®, 

and maiſt in 2%. 1 would know it theſe were com- 

ounded, what ſhould be the Temper reſulting? 
For Anſwer, lorder them as in the Example. 


9 4 Hot, 
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$-- :® EC 
Fonm—_ 3/ 5% | 
Hot. 43 27. 6 . 
terms 6) 27 | ; 
ne ——2r' bt 20: 9. - 
Co = —3| 122 7 22 3 Heat, 
22 


MS A, der oorerour 0 4 


ES of o )36 _— 
Aoiſt. 6 —— 4( 24 ; Aoiſt. 
4 2 J8 JO Gr, 


py. $3=aÞs $6 


'27 
I firſt ſet down my Qr"antiries of heat and 
cold, and multiply them by their Qualities: 1 add 
- vp both the Produtts, and ſubtract the lefſer from 
. the greater, and divide the Reinainer by the 
Quantity of Ounces, the Quotient gives me } oof 
heat, and 1,} of moiſt, bccauſe the Frodugts 27 of 
dry, and 36 of moiſt, were the biggeſt; and now 
therefore I conclude that the Reſuirment of this 
on" in Quality was ; Deg. of heat, and 1,3 of 
MQO1IT, | 


2. Example 
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2. Example. 


Where the Qnantities are the ſame, what is the 
' Quantity emergent of 1 J hot in 3%, moilt in 2?, 
! mixed with 1 Zcoldin 1?, and dry in 3%? Anſw. 
in 12 of heat, and ; of drought. 


Hot. 1—313 Moiſt. 1—2]2 
Cold. CESLILY Dry. - L=nngiy- 
2 J2(1 Heat. 2 1 Dry. 
2 
3. Example. 
YA 
31—3[93 
[1 —3133 
Hor. 5-—2110 136 
2-—0| © . ; 
1d —_— YZ Heat. 
- Cold. $153 456 
ke 2 —-0l00 
ot v3 
of 
ſa I 4) 44 
. z3-—— 3%, 6 
us j Dry. EE 93 
of {i © IS # 19 
| (_L SEES (13! Droxght. 
; g=—2| 1094.2 
Miſe. L9—1] 9 $43 
43 31 


ple 4. Exam- 
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4. Example. Pilule Synogboſſi. 


call fri, hum, ſic, tem. 
Goa -o-2-0 


Sem. Fyofeeen ,---438 - 0- 3-0-1 -0 
Opit preparat. —=43 -0-4-0-0- 0 
Myrrhe. =6-2:-0+-0<2-0 
Thuris Muſc.-—— $-2-0-0-1- 0 
Croci.- ———22-5-0-0-1-0 
Caſtores. 2..4$-0-0-2-0 

O-O0-0-0 


Styracts Calamite.---— 2 - 1 - 


161 The Sum of the Quanti- 
- ties in Drams. 


6. } 4 h. ic 
3. 8-0 08 - © - of 
z3 - 43 *- © 144 - oO 43 
a2 - 4d - @ .- 192 - © O 
The Works 4 - 6 - 12 - ©@-- © 12 
T0 :0- 0.- 9 
[7 TW - D --0 2 
P:.*.. 8 __- > - © - 4 
SN BYE EE T- 4 -: © 
161 - 44 - 432 - © - 167 
432 4.4 ==388 
167 O==167 


161 (338 (2 45 161 : frig. 
322 
66 


161) 167 (1 ſic 
Wherefore 


p— 


Rr Rr RY 
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Wherefore I conclude the ſaid Pills-to be cold ig 

2 oF cr and almoſt an half, and dry ia one Deg, 

and ſomething more the ſame may be pronounced 

of any other Dole, | 

Prop. 5. To augment in Quality a Medicine to any 
Leerece propoſed. 


It is requiſite for an Apothecary to know the 
due Reſultment of any Medicine, as Sennertus af- 
firms, Lib.5. Inſtit. Pars.3. Chap. 1. which is taught 
by the laſt; and in the ſame Chapter, amonglt 
many other Obſervations, he ſaith, Intcrdum was 
Meaicamenti eft debilis, quam validioris admiſtione in. 
tendere ;, contra nonnunquam vehementior, quam del-i= 
lioris additione remittere, oporter, 


The Rule. 


1. Diſpoſe all the Quantities given either of the 
Simples or Compounds in their exaft Degrees, 
which are to be taken and tempered out of Medi- 
cines contrary betwixt themſelves, viz. hot with 
cold, and moiſt with dry, otherwiſe no exact tem- 
perament can be choſen. 

2. As in the laſt Prop. multiply the Quantities 
and Qualities, and ſubſtraCt the ProduCts, as was 
there taught. —_ 

3. Then always chuſe one of the Simples a De- 
grec higher than the propounded Degree, as if I 
would raiſe it from 1* of Heat to 2*: Thenl chuſe 
among the Simple Medicines one in 3* Degrees of 
heat, or if I find none, then I muſt chuſe a mm 

| | (0 
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of that Degree; this done, by the Degree you have 
wen, multiply the Sum of the Quantities, and 
| the Produtt fubrratt the Difference of the 
Produdt of either Temper; the Remainder divide 
by the Difference of the Degree deſired, and the 
Degree from which it is deſired to be angmented. 


I. Example. 


I have of Simples, 1 3dry in g*, 2 3Zdry in 3? 
1 Zdryin1%, and 2 3 dry in 2*, this being mixed 
with other Simples,v:z.1 3 cold in 22, and 1 3 cold 
in 1%; I finding the Temper of this Mixture to be 
only 12 Degrees of Heat, deſire that it may be 
avgmented to two Degrees. 


Z. C. I find that by adding 4. 
I——4)4 3 tothe 2 3, that 1s, hot 
H. 2-—3\6 in 3? (becaufe it 1s one 
I—i(1 '5 Degree higher than the 
2—2)4l S;z Degree defired) to aug- 
E. 1—2 12133 J ment the Heat to two 
bd 34 ig Deerees. 
8 
» The Proof. 
16 3. O 
12 4 I—4| - 
_ 4 —6—31[18|27 
4 6 H 1—l1| 1] 3 
2—2| 4 2 
I—2| 213) is (2 
I—i| 1 
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2. Examp. Where the Heat 1s raiſed 2 Degrees. 


$—3j 9 3 3 9 
15 —— 3/45 Is 3 45 
T—4 28|90 7 SY 
8—1| 841 8g 8-1 32C 
11—2]22/49 11-2] 22 41 
yg I7 Tigs $-7*}. Fabg 
T— 214 7-21 14 
56 115 
_- 
168 
49 
2)119(59, 


Prop. 6. To diminiſh a Medicine in Quality, from 
any Degree what ſoever, 


This is but the Converſe of the former, for ta- 
king one degree of Cold, or that Way from the 
Degree of Hear given more than the Degree pro- 
poſed, and working 2s before in the laſt Propoli- 
tion, -you have the Q;1antities to be added to the 
Quantities of the Degree taken. 


Prop. 7. Toreduce any Medicine propoſed to any 
Degree of Quality whatſoever, 


r. This is wrought by the Rule of Alligarion, 
and thereſorc you muſt have your Qualities to a- 
ſcend from 1 to 10,that a Difference amongſt them 

| may 
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may be found out, accounting the Temperate e- 
qual to 5, and then adding Degrees of Hot and 


Dry to 5, and 

ſubſtraCting 

Cold and Hot, 987654321. Cold 
Moiſt and Dry, ' 432101234. and Moiſt. 
from 5, as In | 

theſe Figures, 

where the upper Figures may be termed the 
Differences, the lower being the Quantities, the 
Cypher ſtanding for Temperate, and the Degrees 
of Hot and Dry being accounted rowards the right 
Hand, Cold and Moiſt towards the left. 

2. In this Rule the Operation is {till wrought by 
the Differences or higher Numbers, and not with 
the Dogrees themſelves; as if you would fet down 
3* of Heat, and 1* of Cold, you muſt uſe the Num- 


ders above, viz. $ahd 4. 

3. Therefore when a Queſtion in this Way is 
propoſed, fet down the Differences in their Or- 
der, from the higheſt Degree of Heat downwards, 
or contrarily, and the: by the Rule of *Alligation 
alternate, take the Differences from the Degree 
propoſed alternate, and tubſcribe the Doſes or 


Quantities, as in the Example following. 
1. Example, 


I have Simples fome hot in 3®, in 2%, ſome tem- 
perate, ſome cold in 2?, and 4*; It is delired that 
a Medicine may hereof be compounded hor in the 
r*, what Doſes or Quantities muſt be taken of 


each ? 
j Anſwer, 
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Anſwer, for to make the Medicine 14 3, you 
muſt take 85 of the firſt, or of hot Quantity in 3*, 
of the ſecond and third, of either 1 5, and of the 
two laſt of either two, or changing the Alligation, 
you may alter the Quantities as in the ſecond Al- 
ligation. | 


H - 1+. 
3 Ht © their jIT3 
2* Hot, 7: 
Hot 1% 0* Temp. _ 6 an 
* Cold. 
40 Cold fer thus. 
The Proof. 
diff, Or thus. q. d. g. d. 
(® 5-þ-1|6 - 848 3- 864 
7 3 3<7j2l 8-7] 7 
645) jz2 [2-50 I-5|.5 
| I 1-3 3 2-3] 6 
L--- 2 2- If 2 2-1] 2 
14) [84 (6 14) 84 (6 
84 . I 
84 * 


The Proof of this Rule ariſeth ont of Prop. 4. 
For if you multiply the Quantities by the Diffe- 
rences,and divide the Produdt by the Sam of the 
Quantiges, and if the Quotient be equal to the 


Quality propaſed;then you haye wraught well: - 
Hh (be 2. Example, 
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2. Example. 


And hereare all the ſeveral Caſes of Alligation to 
be applied, as in this Example,where the Qualities 
ofall, but the Quantity of one Simple is exprelled, 
and it is deſired what Quantities of the reſt mutt 
be taken to make up a Medicine of a Quality given. 


As for Example. 


I have 4 3 of a Simple hot in 3* to bemixed wjrh 
Qualities hot of 2* and 1*, and with Qualities cold 
of 2*and 4*; what Quantities of each of the latter 
muſt 1 take to make the Medicine only in 12 of 
heat? Anſwer, 


3h. 8 5 Þ 
2 þ, 7 3 [3 
1*h.<41h.56 59) 1,314 
2 h. 3 t [o 
4 b. | — [2 {2 
erypnig td? The ſeveral Ounces 
Then if 5:4 ::4:3 5 and Parts to be taken 
23 i:a:? of the reſpective Qua- 
$:2::4:1 5 lities to be mixed 


with the 4.5 of 3* in 

heat, and yet the Quality to be 1% in heat. -* 
Another Variety may be in ſach a Queſtion-as 
this; I have Simples of ſeveral Qualities z what 
Quantity muſt 1 take of each to make a Doſe of 
145, and yet the Quality to be ſome Mean a- 
mongſt 
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mongſt the Qualities of the Simples given? But 
becauſe theſe and the like have been largely hand- 
led in Alligation alternate, I remit the Reſolution, 

And here I might again obſerve to the Reader, 
tow by theſe Differences of Qualities the former 
Propoſitions may as eaſily be wrought ; as in the 
Proof of Examp: 1. Prop. 5. I would know the 
exact Temperainent of that Medicine. 


I—4* H. I—9g 


9 

1—1* H. In their Differences} 1-—6| 6 

2--2* H. thus. was 2—7|/14 

1t--2 Co. —_ 
| 12) B84 (7 

84 


I find the Difference of the Quantity to be 7, 
which ſignifieth 2% of Hear, anſwerable to the 
Proof of that Example in Prop. 5. I will now 
paſs to the Prices of Medicines. 


Prop. 8: To find out the Value or Price of any Quar= 
tity of a Medicine, having the Values of the Simples 
firſt groen, 


This is found out by Alligation medial, fot as 
the Sum of the Quantities is to the Sum of the ſe- 
veral Produtts of the Quantities in their Prices, ſo 
is the Quantity propoſed to its Price, 
| - a AS. 


dd... 
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As for Example. 


If an Apothecary compound the Oyntment Ur- 
uentan pettorale, viz. New Butter 6 3 at ob. the 3, 
4 3 of the Oyl of Sweet Almonds at 1 4. 06. the 5, 
3 5 of the Oyl of Camomil at 3 4. the 3, of Vio- 
lets at 4 d. the 3, 2 3 of the Fat of a Dack at 3 d, 
the Z, of a Hen at 2 4. the 3, 1 Þ of Flower de Lys 
Roots at 2 4. the 5, and 3 3 of white Bees Wax 
at rd. the; how may he ſell 4 Ouncesof this 
Medicine ? \Anſwer, 7 4d. ob. View the following 


Work, 


0%. d, d. 
. 3 FRE (03 
Oq. bo 1 06 
03 3 | 09 
OF L I2 
ws. Sat < 5 pcomes toy - 
OA 2 | O4 
Y : | | O2 
OZ i 3 L OZ 


In all- 54, Ounces which coft 45 Pence. 


Wherefo; e 1 ſay by the Rule of 3; 


If 34 bx. colt 45 Pence, what will 4 oz. coſt ? 
multiply and divide, and you will find the Anſwer 
to beo77 d. - Seer; | 

An Apothecary uſeth in Powder 6/7. of Sugar 
of 03 5. per l. 21. of Liquorice at 6 d. per Pound, 
3 1. of Annis Seeds, at 10 4, perl, and 1 1. of _— 

Seeds 
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Seeds at 6 d. Now I deſire to know what 3 1. of 
this Mixture is Worth? Anſwer 0g 5, 06 4. 


The Operation. 


— d. 
6 at 36 1s 216 
2 4 '6 S—-——-I3 
3 4t 10 1 30 
I at 6 1s —6 


_— 


A MR 


Jn dlt 12 Pounds come to 264. Pence. 


Then by the Rule of 31 ſay _ 
EL. 6 £7 ab 
I2 : 264 :: 3 3: 66 ory 06. 


_ Thushave Idelivereds uſeful Propoſitions con- 
cerning Medicines, never to my Knowledge writ- 
ten 0Nn before. | WY FI FE-1 


| Tz CHAP. 


= 
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CHAP. XVI. 
Of Fractions. 


Setion x. Of finding the greateſt common 
Meafure of two'Numbers. 


r. A Number is ſaid to be prime which cannot 
be meaſured by any Number of Multitude : 
ſuch are 2.3-5-7.11:1 3-17-19, &c. which no Num- 
ber of Multitude'(that is) above an Unite, can di- 
vide evenly, but there will be a Remainer, and 
therefore are.called prime Numbers. | 

2. A Number is ſaid to be compound, when it may 
be divided-by a Number of Multitude as 4.6.8. 
10. 12. &c.. are compound Numbers, becauſe they 
may every of them be divided by a Number of 
Multitude, as 8 may be evenly divided by either 2 
Or 4. 

*; Numbers may be faid to be prime amongſt 
themſelves, when no one Number of Multitude can 
meaſure them both: as 8. and 9. 14- and 15. 21. 
and 34. &c. 

-4+, Numbers are ſaid to be compound among ſt 
themſelves, when one Number of multitude will di- 
vide or meaſure them, and the Number ſo meaſu. 
ring them, then ts called their common Meaſure ; 
and if it be the greateſt that can be, it is called 
their greateſt common Meaſure, as 8 and 12 may 


7 
bt nds 5, "OR y 
OE et: 22] 


Nt 75 LI 
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be meaſured by 2, but their greateſ# common Meaſure 
IS 4+ 

5 The greateſt common Meaſure of two Numbers 
is found by a continual Diviſion of the greater by 
the leſſer, and of the Diviſor by the Remainer z 
for the firſt Diviſor that divideth the Dividend 
without a Remainer, is the greateſt common Mea- 
ſure of both Numbers, : 


Thus the greateſt common Meaſure of 24. and 38 is 2, 


26) 28 4 
oy = (! 36) ” (1 
26 - wv 
4). 's (2 
he 
(@] 


6. And therefore all Fractions whatſoever (if 
poſlible) ought to be reduced into” their leaſt 
Terms, before you inſtitute any Work in them, 
as ?S by dividing them by 18 become }, and fo 
likewiſe 433 by dividing them by 8 become 5, and 
have the ſame Value that the firſt Fraftion had, for 
as 432.728 :: 54.91. : 

7. Therefore if the Terms of a Fraction be ins 

T 3 commenſurable 
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commenſurable together, then ſuch a Fraction is in 
his leaſt Terms already. | 

8. 1f both the terms have outwardly Cyphers, 
(1 wean towards the right Hand) ſuch a Fraction 
may be much abridged ſpeedily by cutting off a 
like Number of Cyphers trom thera bath. 


Thus2\ will be forthwith= oo Owill bel3 or -* 
3joo - 3 300 go - 2. 


9. Even Numbers may be much abridged by 
halfing of beth as long as they will be halfed 3 and 
ſo may any Number which appeareth preſently to 
the Eye, to be equally diviſible or commenſurable 
by any other Number. 


SeCt. 2. Of the Reduttion of Frattions. 


1. In FraCtions, as the Denominator is to the Nu- 
merator, 10 one whole is to the Parts ſignified by the 
Frattion. 
| As for Example. 


In the FraCtion ; of a Shillin:, as 3 is to 2, ſo 

b 24, is to8 4. which is two third Parts of a Shil- 
Ng. 

2. Hence it followeth neceſſarily, thet the Ta- 
bles of the ſame Frattion may be infinite in aNum- 
ber, fo that they ſtill bear the ſame Proportionone 
_ to another, as mn the Example before; ir may be 

expretied by 4 5. 2-15. #14. 39. 392. &c. and 10 in- 
finitely, every oue of which Fractions is but ſtill 
two Thirds, * TER | 
| 3. There. 
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3. Therefore alſo it followeth, that jf the Name- 
rator be lelier than the Denominator, that then the 
Parts ſignified are leſs than one Whole, be the 
Terms rever 1o big, as in j532,and this is a FraQtion 
properly ſo called, or a proper Fraftion, , 

4+ Therefore alſo if the Numerator- be equal to 
the Denominator, then the FraCtion is equal to, 
one Whole, as }. 3.3%. &c, eyery one of which is 
equal to one Whole,and ought be expreſſed by 1. 

5. Therefore alſo if the Namerator be greater 
than the Denominator, then the Fraction is greater 
thanthe Whole, as 332. And theſe two laſt kinds 
are improperly called Fraftions, becauſe they do 
anclude-inthem one or more Integers. 

6. To redace a whole Number into an improper 
Frattion of any Denomination given, is done by 
multiplying the Number by the Denominator, 
and ſetting the ProdycCt over the Denominator in 
form of a Fraftion: as to reduce 5 whole into 
balfs, it is thus done, 5 x2 — 10 that 1s *?. ſo 7 
icto 3 Parts, It is *;, ands into Quarters 1s *4. 

7. Therefore if a mixt Number (viz. Integers 
and a Fraction) be propounded to be reduced into 
an improper Fraction of the ſame Denomination 
with the Fraftionannexed,the whole Number muſt 
be multiplied by the Denominator of the FraCtion, 
and unto the Product the Numerator muſt be ad- 
ded, and ſothe Sum will be the Numerator of the 


improper Fraction required, 
As for Example. 
Let 35; a mixt Number, be reduced into an im- 


proper Fractiqn of the ſame Denomination with zit 
14 will 
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will be thus, 35x5=175*3=178 and the impro- 
per Fraction will be }*, which is the ſame in Va- 
bs with 75}. 

8. Therefore alſo on the contrary, if an impro- 
per Fraction propounded, be required to be re- 
duc into the Integers or whole Numbers contained in 
it, the Nomerator muſt be divided by the Deno- 
minator, and the Quotient will ſhew the lntegers, 
and the Remainder (if any be) the odd Parts, 


Example, 


Let ?* be reduced into Integers, it will be 5 In- 
tegers thus, 2) (5. ſo '7* is reduced into 353 thus 
we \178 {,,03 
nf * - TOM 

9. Two Fractions of divers Denominations are 
to be reduced to the ſame Denomination, their Va+ 
lues ſtill remaining thus, 43x. divide both Denomi- 
nators by their greateſt common Meaſure, ſetting 
the Quotients alternately, as you ſee in the Exam- 

les, then multiply the common Meaſure and 
Thoſe Quotients together for a new Denominator, 
and eittier Numerator by the Quotient ynder him 
for a new Numerator. | 


Example. 


5 and 4 are reduced into two” FraCtions of the 
ſame Denomination,viz. j5 and {{ dividing by their 
greateſt common Meafure 6, See the following 
Work. 

| But if the Denominators cannot be meaſured, 
then multiply them together for a new Denomina- 
| | for, 
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tor, and the Numerators croſs by the Denomina- 

tors for new Numerators. See the Example, 
15 14 


6) £3 5 '4 The two Fraftions reduced to the 
ſame Denomination 36, a 


3 2 $3==4 and 36 =o 
ae 
36 

21 IO 


So likewiſe : 3} j; ;} ThetwoFradtions reduced 
65S avs to the ſame Denomination 
35 35- where = and 


mn 

- 10. If there be many Fra#jons of unlike Denomj- 
rations, whether they be Compound or Prime, 
they are to be reduced to one Denomination thus, 
viz. Multiply all the Denominators together ;for 
the common Denominator, and multiply every 
Numerator in every Denominator ( except his 
own) ſo the ſeveral Products ſhall be for the ſeve- 
ral new Numerators for every Numerator. 


60. 80. 90. 96, 

Thus; and:and;and{reduc'dthus ; 5 + nw 
120 

common  Denominator _—_ 120, for 59 =1- 


i. 
z2) = > no==3 3 and 26 n0=2 


I1. Yet 
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-_ x1. Yet if any of the De-amrinators be compounds 
rogerber Jometimes the Terms may be leſſen'd thus, 
multiply the Denominator with the greater Com- 
_— only rejecting the leſſer for the common 
C——_— =-_ — the common Denomi- 
'wator by every particular Denominator, mulciply 
chat Quetjent by his own Numerator *s and — 
that Produdt fer the new Nymerator. 


30 49 45 48 Becauſe 2 and 4. in the 


- - - - - - - - Denominators are com- 

Thus 5 3 3} #% pounded, I rejeft theleſs 
-- - - - - - - 2, and multiply 3*4x5— 

60- 60, fora new Denamina- 


| tor; then I divide 60 by 
£32, which1 multiply by 1, and ſet 30 over 1, 
ſo dividing 60 by 3, the Quotient is 20, which 
multiply by 240, for the Numerator over 2,&c. 
And now having theſe Fractions 10 a like Sirname 
* or Denomination with the former, they may be 
calily applied'to Addition or SubſtreCtian, as ſhall 
after _ . f | 
12. it Fnaitions of Frattions (or Particulars) be 
propoſed, they are likewiſe to be reduced to a 
new Denominator thus, viz. Multiply the Nume- 
rators each .intoather far new Numeratars, and 
likewiſe Denominators into enominators for pew 


Denomunators. 
$ - 
| 252 
Thus ; of ; of 7 of 5 that is 55; 


_- Kh. Md 


756 
& And 


Chap. 16. Of Frad ions, 263 


And Fractions of Fractions, when they are redy. 
ced to one Depominator, they are appliable to 
Addition or Sabſtraf&tion with any other Fration, 
whether of like Baſe or unlike, for then they may 
be reduced according to Rule g. of this SeCt. 

13. If you will know what the Frattion of any 
whole thing ſignifieth in common Parts, you muſt 
davide the whole thing in common Parts by the 
Denominators, and the Quotient muſt be multi- 
plied by the Numerator. 


As for Example, 


How much is the 5 of a Crown? Here the 
Crown is in common Parts 60 Pence; but the Fra- 
Ction requireth of them 45, that is, five twelfth 
Parts : Divide 60 by 12 the Quotient is 5, and 5 
multiplied by the Numerator 5 1s 25, which ſhew- 
eth that 5 of a Crown or 60 Pence 1s 25 Pence,or 
two Shillings one Penny. | 


SeCt. 3. Of Addition and Subſtrattion of Frattions, 


1. Firſt the Numhers propoſed to be added or 
ſubſtra&ed, are either Fraftzans with FraCtions, 
Fractions with whole Numbers or mixt, or mixt 
with whole Numbers or mixt; and inall theſe ob- 
ſerving the Rules in the laſt Section, you are to re- 
duce the propoſed Quantities to one Denomina- 
tion,and after that according to the Sign of Additi- 
ant er SubſtraCtion — to add together or ſubſtratt 
the Numerators. COR | | 
Tos Examples 
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® Exanples of Frattions, with Fraions of the 
ſame Denomination. | 


2 n 24446 
 $34=jOT 5 7135t; =", 0r 15, 8+3 6, 


Examples of Fraftions with Frattions of unlike Deno- 
mination, reduced by Rule g. of the laſt Seft, 


6+ IO 12 


3) 34" or 12, 1) 317 or 1,7. 


ky I. 5 3 
yw yo 
9 IS 

15*14 
$06) /! 

&—<& 

WV 

36 


Examples 
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Examples of Fraftions with whole Numbers. 


5't2 that is 43+: —=45 or 5;. where you ſee 1 
take 1 from the 5 and put in an improper FraCtion, 
that IS 4 I. | Ly; | | 

$t” that i$92+17—=7i5 = 85 or 7.5, 


Examples of mixt Numbers with Frattons, 


Of like Baſes, 235 — 25 or 2,. but if the lat- 
ter Fraction. be greater than the Fraftion of the 
mixt Number, you muſt ſubtraCt 1 from the Inte- 
Zer, and turn it into an improper FraCtion with 
the firſt thus, 

Of like Baſe, 234 addedis 2; or 3; but ſub, you 
muſt ſay 17—{—17, | 


8 15 
Of unlike Baſes 33 £3 Reduced is 3.7t added is 
- ++++« 33 or 4,3 but lubtrafted 
4 5 thus 27%; —23. 
20 * + a IC 


© 
(BY 


Examp. 


oy - ones EI rr ers er te oa Pre edt 
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. Examp. Of whole Numbers and mixt, 

at if ; 2dded would be 11; but ſubſtrated thus 

faded would be 5; but ſubſtratted thus 


23 Ke HP 
Examp. O p mixt Numbers with mixt. 


ike Baſes 5f? = by Add. 92 Sub. 1; 
© as UE 5 add. is ic? or v7 but ſub. 


6'4—33==33 
8 FRO - | 
Of unlike Drs. 4+ + n added is 6!7 or 7,; or ſub. 
EE ns ro 2-2 —1, 
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So to add 63 to-10} and to 144 8. 12. 20. 


by the 1-1 Rule of the laſt | reduce ...... wb 
the FraCtions, thei it will be 64t; ? 5; 3 
1092 + 1439 = 3OY == 3234" — 

| 24 


_ PT 
So to ſub. 4} from 6? thus, 63—4! Then 532— 


#0000 Sq, 
-Y o - 413 =T in: 


I2 
Se(t. 4. Of Mubiplication of F raftions. 


1. In Adulriplicatiof® and Diviſion of Frattions 
make mixt Numbers improper Fractions, and 
make whole Nutnbers like Frattions by ſibſcri- 
bingan Unite. 

2. If the Byas Terms be comporinded, bring 
them to the leaſt Terms, and the Work will bein 
the leaſt Terms. And 

Therefore if the Byas Terms be equal, the other 

Terms ſtand for, the Multiplication. _ 
And therefore if the Terms of ary two Fradtions 
be croſs-wiſe equal, the Product is always 
an Unite. + E 

The Rule for . Multiplication of Fractions is, 
multiply the Numerators together for a new Nu- 
merator, atd the Deriominators for a new Deno- 


minator. 
1. Example. 


A Ce EE En EE EC EDEN 
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1. Examp. How to multiply a mixt Number. 


1. By a mixt Number. 
2. By a whole Number, 
3. By a Frattion. 


(1) 233} that is 4 >!2 =292. 
(2) 2957: nt b JE, 
1 
(3) 23-x= that is Zn ll 
$ 3 


> uy 


. '. 2. Examp. To multiply a whole Number, 


I. By a mixt Number. 
; : 2. By a Frattion, 


: 3 | 
(00 6x3 that is E222 2s. 
| - L,.. S$== 1 

E 


Oy x 2 thatis.7 " hes: 
I 
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3. Examp. Howto multiply a Frattion. 


1. Bya mixt Number, 
2. By a whole Number. 
3. By a Frattion. 


(12 « 2. that is 2. «1422 
” 5 3 YJoot% 
3 
(2) 2 3_ x6 thus > x gt SOON. 
4 4 TI.2 2. 
2 
I 
0)-2 LE ad LS 
7 j —— 35- 5 4 — 19. 
2 
More Examples. 
(1) -2- I by the ſecond Rule. 
5 9 =45 


( 2) - x _ by the ſecond Rule, 
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Sect. 5. Of Diviſion of Fraftjons, 


1. In Diviſion, if the .Numerators or Denomi- 
nators be compounded, reduce them into the leaſt 
Terms, and the Work will be in the leaſt Terms, 


And 
Therefore if the Numerators be equal, cancel 
them, and ſet the Denominator of the Diviſcr 
- over the other, in.form of a Fraction. 
And therefore if the Denominators be equal,re- 
jet them,and the Work 1s in the Numerators. 


2. The Rule for Diviſion, multiply alternately 
the Numeraror of the ſecond by the Denominator of 
the firſt for a new Numerator. - and the other 
Numerator and Denominator for a new Denomi- 
Nator. 


m_ How to divide a mixt Number 


1. By a mixt Number. 
2. Bya mhole Number. 
3. By a Fratlion, 


(1) 37)23 ({4-or thus 2) "2 (5, 
(C736 or this !) 2 (2. 
(3) 5) 2; C4 or thus 3) "1 (5 


How 
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| How t0 divide a whole Number, 


I. By a mixt Number. 
2. By a Frattion. 


(1) 33) :C# or thus 7) {(. 
(2) 1)7 (? or thus 2)! (2, 
How to divide a Fraftion, 


I. By a mixt Number. 
2. By a whole Number. 
3. By a Frattion, 


(1) 29); (2 thus ) 2 G2; 
(2) 6) ? (2 thus f) 3 
G) 9:62 
More Examples. 


DE E na thus 23) 3 C'$ 


4 2 3-How 
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3. How to know the greater FraCtion of any 
two propounded, whena FraCtinn is divided by a- 
nother, whether it be a true or improper Fraction, 
the Quotient dothalways expreſs the Proportion 
betwixt the Dividend and Diviſor. 

1. If therefore both the Frattions be equal,both 
Terms of the Quotient will be equal. 

2. If the Dividend be the greater Fraction, the 
Numerator of the Qnotient mult be 'greater. 


1, Thus }=5 Becauſe in Diviſion the 3) 5 (!3 
Terms of the Quotient are equal. 

2. But 3 is greater than ,3 Becauſe in 4 2 (37 

Diviſion the Numerator is greater. 

3. But ; is leſſer than ? Becauſe ir Di- }) 2 (8 
viſion the Der.ominator 1s greater. 


Thus have you a plain Way delivered for Fra- 
Ctions : Now comewe to the PraCtice of them in 
the Golden Rule. 


SeRt. 5. The Golden Rule in Frattions, 


1. If any of the Terms be mixt Numbers, re- 
duce them into improper Fractions. 

2. If any of the Terms be whole Numbers, you 
may make them improper Fractions by ſubſcri- 
bing an Unite, | 

3. If the ſame Figures be in the Dividend and 
Diviſor,. ref or cancel them, and work Diviſion 
with the reſt. | 

iq+ The Rule direct is wrought thus, viz. Multi- 
Ply the Denominator of xhe firſt Term into the Nu- 
Mm £ merators 
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merators of the ſecond and third Terms for your 
Dividend, and mulciply the Numerator of the 
firſt in the Denominators of the ſecond and third 
Terms for the Diviſor ; work out your Diviſion, 
the Quotient gives the Anſwer. 


Example. 


If -! Yard coſt 8 s. what ſhall 2; Yards coſt ? 
Anſ.. 1; of a Pound. 


4 453 3 I, 4x2x5=40 1, 
ZxJx2==3O) 


5 If the ſecond Term only be a Frattion, make 
the firſt Term of like Denomination, rejeft the 
Denominators and work as in whole Numbers. 

If 2 Yards give 3 /. what ſhall 7 Yards coſt? An- 


ſwer, 24. 


» 3$::7. 1}, For Ix3x7==21 (24 


2 «x 4.x1 =$& 
0 by making 2 
Or by the Rule thus 4: 5. 25. of the ſame 
4 4 35 Denominati- 


ON, 


6. If either of the Homogeneal Terms be a Fra- 
tion, and the other not, rednce it to Jike deno- 
mination, with his like Term, cancel th: Deno- 
minators and work a$S in whole Numbers. 


U 3 If 
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If 2 Yard.s 4.3! (7) or reduced to like denomina- 


tion with 15 18 L- | . 
- | 


.* 
'g* 


If 6 Yards or24 "+ 
| # 4 
For 24) 3; (133=1}. 
If 


Set. 5. The backward Rile, or Rule Inverſe 
in Fraftons, 


1. Multiply the Numerators of the firſt and ſe- 
cond 'Terms in the Denominator of the third for 
the Dividend, and the Numerator of the third in 
the Baſes of the firſt and ſecond Terms for your 
Diviſor 3 finiſh Diviſion” hereby, the Quotient 
gives the Anſwer. 

'S*, Example. 


If 3, Men do a Work in 6; of Hours, in how 
many Hours ſhall 12 Men do it? Anſwer, 
15 Hours. | 


v. (63) 72: 4.14. gut zxt=39 (15 or 15. 
| 1I2x1x2=24) 


If 65. Ge.) *; 02. 63. (5.6) 3:1: 24. Ge)? 15% 
25JX1I Zx3== 975 (175 


7x 4x2==56) 
| If 
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If a Two-penny Loaf of Bread weighed 6 /. 3 
02. when a Boleof Wheat coſt 6 5.6 4. what is a 
Bole worth when a Two-penny Loaf of Bread 
weighed but 2 /. 40z.? Anſwer, 17; Shillings 


455 0796. 25x10 343= 975, (175 
7 X 4X2==56 
Set. 6. To work the double Golden Rite in 
Frattions. | L 


1. The Work of the Compound Rule dire&,if 
any of the Terms be Fractions, or Fraftion-like 
expreſled, is thus; Multiply the 2 firſt Denomina- 
tors in the 3 laſt Numerators for Dividend, and 
multiply the 2 firſt Numerators in the z laſt De- 
nominators for Diviſor, and after that finiſh your 


Example. 


If 33 /. 65.84. in 3 of a Year bring 21], Gairg 
what ſhall 400 /. Stock bring in; of a Year ? Ars 
ſwer, 10l, | Eire | 


331 or 9 : 3xX4.x5Jx40OxI 24000 (19 
#*4+ TOOX3x2xIx4=2400) 


2. The Work of the compound Rnle converſe 
in Fractions 1s thus ; Multiply the Numerators of 
the firſt, ſecond and fifth in the Denominators of 
the third and fourth Terms for your Dividend 
and multiply. the Denominators of the firſt, ſecond 
m7: U 4 and 
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and fifth Terms in the Numerators of the third and 
fourth for your Diviſor, finiſh, Diviſion, &c. 


Example. 


If 400 1. Stock in; of a Year yeild 10. Intereſt, 
in what time will 33/. 65. 84. gainor yield 2/7. 


10 5.? Anſwer, }. 
rt 400x5x3 = 6J005=4. 


12%. +3 &4*2xlOxlOo=8|000 


3. The Work of the compound Rule deicend- 
Ing, when any of the Terms are Fractions,is thus ; 
Multiply the Numerators of the firſt, third and 


fifth in the Baſes of the ſecond and fourth for your 


Dividend,and multiply the Baſes ofthe firſt, third 
and fifth in the Nnmerators of the ſecond and 
fourth Terms for your Diviſor,finiſh Diviſion,&c. 


Example, 


If 3 Duccats countervail ; Roſe Nobles, and } 
Roſe Nobles countervail 2 Crowns, how many 
Duccats are equal to 20 Crowns ? Anſiver, g. 


Duc. R.N. 
KR N.3.: 2 --::gv4*20x3 720 (9. 
_ ©, » © Ch, grgutubigms-)} 


Cy. 20 * Das, 


4: The Work of the compound Rule aſcending 
when any of the Terms are Fractions is thus; Mul- 
tiply the Numerators of the ſecond, ang 4 

, WE th, 


oY 
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fifth, with the Denominators 'of the firſt and 
third for the Dividend, and multiply the Deno- 
minators of the ſecond, fourth and fifth with the 
Numerators of the firſt and third for the Diviſor, 
finiſh Diviſion, &c. 


Example. 


If ? Duccats countervail } Roſe Nobles, and £ 
Roſe Nobles countervail 2 Crowns, how many 
Crowns will countervail 9 Duccats? Anſ. 20. 


3 Duc, .;R, N, 2x2x9x4x5=720 (20 


. 3X3Z3<4=36) 7*, 
"NV. 20% 


i Duc , 20 Cr, 
SeCt. 7. The Rule of Fellowſl:ip in Fraftions. 
Example. 


Four Men, viz. A, B, C, D, take a Prize worth 
8190/1. whereof A ſhould haveit!, of the Value, 
B'+\., C;, and D !,, what muſt each have for his 
Share? Firſt, A and B ſhare ſeverally, A's Share 
will be 3, B's Share 7,, Then reduce 3H +5#*, to 
like Bale, fo they will be Z#3;t3H 437. Then work 
for A, 60. 8190 :: 26. 3549. B, 60. 8190 :: 
21, 2866;. C, 60. 8190 :: 10. 1365. D, 60. 
$190 :: 3. 409;. Therefore A muſt have 3549 L. 
B 28661. 195, C1365l. Dgogl. 105. == $190. 


Come- 


_—_— PRESS 
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| Sometimes in this Rule, as was before noted, di. 
vers Oneftions impoſſible. to. bo anſwered 


nay be propoſed ; 
As in this Example. 


Four Men, viz. A, B, C, D, agree to divide 
600 Crowns amongit them, ſo that A ſhall have ; 
' thereof more by 9 Crowns, B ſhall have } more by 
$8 Crowns, C ſhall have $ +7 Crowns, and D ſhall 
have Z more by 6 Crowns, what ſhall each have ? 

For Anſwer, becauſe ;t3!5i7 make by ReduQti- 
on 577, and 9t$t7t6 — 30 maketh ,$,, for 600 re- 
preſented by 1 20, being divided by go quoteth 20, 
and 120 being divided by 20quoteth6, that is ,*.. 

Now I ſay becauſe !f3+,5, maketh 59, which a- 
mounteth to 3 Integers and 7, more, all which 
ought only to be but 113, or one Value, therefore 
there cannot be a Diviſion made according to the 
Poſition of the Qneſtion : But when the Overplus, 
that is, 30 Crowns, are deduCted out of the Total 
600 Crowns, the Diviſion muſt be madeaccording 
to the Proportion, which the Numerators of the 
Fra&tions reduced beareth each to other. | 


 8ot72*i00tto5 
sF3+473 =357. 
120 


Thus as oft as A ſhall have 16 Crowns, B 135; 
and C 200, and D 210, by. making the Total of 


their Shares 705 the general Antecedent, 570 that 
wars is 


N35 A ERS RY SCN D 


RACED Ry = ates 


OE PENS Us THI 3 an a0 ru: 
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is 600 — 30 the general Conſequent, and every 


Partners Part the particular Antecedent in the Gol- 
den Rule thus. 


A, 357. $70 :: 80, 129%, 
B, 347-70 :: Ja 4335 
C, 357- 5709 :: 100. 159437. 
D, 357- $79 3: 105. 167; 
A127355t9=1 3815. 
B114{$5t8=122j%. 
And now 4 
C 15935371661 53- 
D 167;5*6==1 73357: 


All which Sums are equal to 600 which is the 
Proof of the Queſtion. | 


Seft. 8. The Conſideration of the Ratio of two 
Numbers in Quantity, aud of the Addition 
and Subſtrattion thereof, Taha 


1. The ſimple Reaſon betwixt two Numbers is 
found by dividing the Antecedent by the Conſe- 
quent, and therefore they are expreſſed in Form 
of a Fraction, as 2 to 2 ſet thus 3, 1s the Reaion of 
Equality, becauſe the firſt Antecedent, or Nume- 
rator, being divided by the latter Conſquent or 
Denominator , 1s. coptained equally once in the 
ſame; ſo2 and 1 or + 1s of inequality and doyble, 
becauſe 2 divided by 1 is contained twice therein. 

2. The Addition of theſe Ratios is as though 
they. were Fractions and to be multiplied, as if you 

were. 
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were toadd i to }, that is, if the Proportion of 1 to 
2 be to be added to the Proportion of 3 to 4, mul- 
Liply them as though they were Fractions, ard the 
Products ſhews the Proportion augmented to be 3}, 
or as 3 isto06, 1}, (o} to 3addedis 3s, ſot 335, 
. fo 3 added to ' makes *8==*, Ex. Enclid. Lib. 8. 
Prop. 5. 

3- The SubſtraCtion of one Ratio from another 
is done by dividing the Ratios as though they were 
Frattions : for if you divide the Rario from which 
the Subſtr..Ction is to be made by the Rario to be 
ſubſtrafted, you have done that which is defircd : 
As if the Ratio ſeſquialtera } be to be ſubſtrafted 
from the double Karia {, the Remainder will be + 
ſeſquitertia, 3) 7 (+. 

The Proot of SubſtraCtion in this kind is thus, If 
the Katio found be added to the Rario ſubducted, do 
make up the Rario from which the SubduCtion was 
made, as in the Example where ? was ſabſtraQted 
from 3, the Remainder was #, which + added to * 
makes}, and ſo likewiſe you may examine Add1- 


tion by Subſtraftion. 
1. Examp. Of Addition of Ratios, 


The Proportion of a Penny to a Farthing is as 4. 
to 1, the Proportion of a Shilling to a Penny 1s 
as 12 to 1, what are theſe Proportions added? 
Anſwer, t!*—?*, which is the Proportion of 1 


Shilling to 1 Farthing, , 


2. Exauple 
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2. Exanile. 


An Horie bears a Weight, but he may eaſily 
bear 3 times as much, and another Horſe bears a 
Weight, but he may weli bear 3 quarters as much 
as he doth:the Queſtion how much theſe two might 
draw or bear betwixt them ? Add the Kario-* and ? 
makes 3 or 2,, and therefore they might well draw 
betwixt them twice as much and half as much as 
they Cid. 


3. Example. 


A Fountain runs at 3 Pipes. if the firſt Pine ron. 
it would fill the Conduit & 2 Hours, if he Gd 
run,it wonld do the ſame in 5 Hours, -if the third 
in 12 Hours : Itisdeſired to know,that if the ſame 
run all at once, in how many Hours will it fill the 
Conduit? For Anſwer, the Proportion of the firſt 
is *, the ſecond ;, the third 1s !,, the Fraſtions *: * 
+, reduced make zot12t5. E 

60 


Therefore I conclude that 47 Conduits will 
flled in 60 Hours, and therefore one = 
would be filled if they all run, in one Hour and 13 
Minutes. Be 


Examples 
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Examples of Subſtraion of Ratios. 
1. Example. 


*.. There are two-Workmen, one doth the Work 
in zo Days, but being joyned in Work with the 
other. he performs the Work in 12 Days: It is 
deſired to know the Ability of the other Work- 
man, and in how- many Days he could perform 
the ſame Work ? For Anſwer, I ſubſtract the Ratio 
of *, out of |, reduced is #125, or ,,. . Therefore 
I conclude the latter Man could have done it in 20 
Days by himſelf. 


2. Example, 


-""A Fountain hath two Pipes, that which fills the 
Conduit is the greater, that which.empries is leſs ; 
the greater will fill the Conduit in 8 Hours, the 
leſs wil empty it in 22 Hours : It is defired, that 
ſeeing the Proportion of the filling the Conduit 1s 
greater than the Evacuation, both the Pipes 
running, in what time the Conduit will be filled ? 
For anſwer [ ſubtratt the Proportion ; out of 5, re- 
ſteth j, and therefore the Conduit will be filled in 
125 Hours. 
(25 i) fu 


II 4 


.-\Thefe Precepts do extraordinarily conduce 
both tothe Mixture of Medicines before _— 
an 
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and to the ſpeculative Part of Mufick,for the Dia- 
_ pente being ſeſquialter, Diateſſeron ſeſquitertia, Dia- 
paſon dupla, Diapaſon with the Diapente triple, and 
the Tone ſefquioftava : From hence the Muſicians 
have found out, that the Diapaſor is made of Dia- 
reſſeron. added to the Diapente, and that the Dia- 
pente is made of the Diateſſeron, added to the Tane, 
&c. as alſo to the Powers of all forts of Machina- 
tions or forcible Inſtruments, | 


' Seft. 9. Of the Multiplication and Diviſion 
of Ratios. | 


1. Plzce the Ratio propoſed to be multiplied ſo 
many times over as there are Unites in the Multi- 
plier, and multiply the Denominators for a new 
Denominator, and the Numerators for a new Nu- 
merator, if you were to multiply the Kario of 3 by 
3, it is 8s. | 


Thus 2x2x2—=3;. ſo} by 2 iS$==4 
ZxX3xZ323= 

Thus 4x4=#. 
2x2 


So if you would double 2;, it is {7. 2:2—F, 


2. Hence it appeareth that to double any Ratio 
is but to ſquare it, and to triple it, to cube it, &c. 
3. And on the contrary to divide any Rario by 
2, ts-but totake the ſquare Root thereof, and to 
divide it by 3 is to take the Cube Root, &c, ' ; 


As 


+ Ihnen, DEED I nn nn ns - » OI CPs om rn 
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As for Example. | 


To take the half of 2; or the Ratio ? or divide it 
by 2 is to take the ſquare Root thereof, 3 thatis 17. 

Theſe have great Uſe in many hard Examples, 
for theſe Proportions do not only find out the 
Demonſtration of the Rules of Proportion, but do 
explain many peculiar and hard Problems. 


As inthis out of Ptolomy Almag. 


The Diameter of the Snn to the Diameter of 
the Earth hath the Proportion as 11 to 2 or P. 

The Diameter of the. Sun to the Diameter of 
the Moon hath the Proportion as 94 to 5 or %. 

The Diameter of the Zarth to the Diameter of 
the Moon hath the Proportion as 17 to 5, or Y, 
from theſe Proporcions the greateſt and remoteſt 
Bodies fall nnder Meaſure. | 

For becauſe Spheres or Globes have triple Pro- 
portion to-their Diameters, per wlt, prop. Eu. 12. 
Therefore triplc '* the Proportion which the Sun 
hath to the Earth, and you have the Proportion 
that the Body of the Earth beareth to the Body of 
the Sun, the which by the Work will be 37, or 
166}, that is, the Sun's Body 1s bigger than the 
Body of the Earth 166 times and }. 

4 es ——_— = and 8) 23 (166}, 
51 


3 23 


Aſter the ſame manner you will find the Sun to 
be greater thanthe Moon 6644. ,zt, and laſtly m 
Eart 


AE 
LOTT 
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Earth to be bigger than the Moon 39 times and 
almoſt ;. 


SeCt. 10, Of the SS Species of Ratios. 


1. The Proportion of two Numbers conſiſts ei- 
ther in Equality or Inequality ; Equality when 
both Numbers are equal, as 5. 

2, Inequality is either greater than Equality, 
as 7, or lels as}. 

3. The Proportion of Inequality is either Prime 
or Conjunct. 

4+ Prime, when the Quotient 1s always Unity 
or a FraCtion, and this is either manifold, ſuper- 
particular or tuperpertient. 

5- Proportion conjunct is when the: Quotient 
exceedeth an Unite as. 5, and«this is either mani- 
fold ſuperparticular, or manifold ſuperpertient ; 
bur theſe are ſufficiently explained in moſt. Arith- 
metick Books, and being- of no ſpecial 'Uſe I 

thercfo.e I leave them and paſs now to iy Rule of 
Poſition. | 
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CHAP. XYIL 
The Rule of Poſition. 


v7 Wh I'S iscalled the Rule of Poſition, becanſe 
any Number is taken for ta wark the Que- 
ſtion by, and placed inſtead of the Number ſought, 
after the Poſition ; wherefore you mult -examine 
the Queſtion according to the Tenour thereof, 
and if your Poſition fall true, then you have ſa- 
tisfied the Queſtion; if falſe, (fram whence it is 
called the Rule of falſe Poſition)then the true Num- 
ber is foynd out by this Rule, whereof there are 
two kinds; 1. The fingle Rule. 2. The double Rule. 

2. The; ſingle Rule is to be uſed when there is - 
fame pattition of Numbers in parts proportional ; 
and for 'finding out the truth, place the Number 
found by the argumentation firſt in the golden Rule; 
in the ſecond place put down the Hyporhctical or 
Number ſuppoſed, and in the third place the given 
Number ; the Numbers being thus diſpoſed, the 
fourth Proportional ſhall be the Number ſought. 


K Example. | 


Thred- meg, viz. A, B, C, buy a Mannor coſt- 
ing 27007. and B is to pay double what A mult 
pay, and C triple to that which B payeth: how 
much ought every of them to pay ? For Anſwer, 


I ſuppoſe A paids /. therefore B paid 12 /. and - 
| pal 
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paid 36 1. but 6+12+36 maketh 54 /. which by the 
intent of the Queſtion ought to have been 2700 /, 
wherefore by this Poſition I want of the truth; yet 
according to my Rule, I ſay, if 54 1. come of 6 1. : : 
2700 1, 300. Therefore 1 conclude, A paid 300/, 
B 600 and C, 1800: For 


300 + 600 + 1800 — 2700 I, The Total, 
2. Example, 


One bought 3o Yards of Taffaty, and 40 Yards 
of Satten, which coſt him 330 s. but every Yard 
of Satten coſt double ſo much as a Yard of Taffaty, 
what did the Yard of Taffaty coſt? For Anſwer, 
I ſuppoſe a Yard of Taffaty colt 4 s. therefore a 
Yard of Satten coſt 8 5. therefore 3o Yardsof [af- 
faty coſt 120 5. and 40 Yards of Satten coſt 320 5, 
but 120+ 320 — 4405. which ſhould be but 330 -. 
I therefore ſay, if 440. 4:: 330. 3- The Anſwer 
is3-s, and ſo much a Yard of Taffaty coſt, and a 
Yard of Satten 6. For Proof, 3o Yards of Taffa- 
tyat3 -s. colt go s. and 40 Yards of Satten at 6s. 
colt 240. and 9g0t240:=330. 

Iſthe Queſtion have a Frattion in it,it is beſt for 
moſt Facility in proceeding to chooſe ſuch a Num- 
ber for the Poſition, as hath the parts exprelt in the 
Queſtion, as in the Example following. 


3. Example. 
One ſaid, he knew not what money he had in his | 


Purſe, but he knew that the third part, and the 
X 2 fourth 
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fourth part, and the fifth part thereof would make 
juſt 94'/. what money had he? For Anſwer, I 
choſe 60 for my Poſition, which hath the parts ex- 
preſt, (and ſuch. choice is eaſily made by multi- 
plying the Denomynators of the given Fractions 
| together, as in this Example, the given Fractions 
| are !, !, and }, whoſe Denominators are 3, 4, and 
| 5, which being multiplyed together continually, 
f the product is 60, for 3x4 x5— 60) therefore | 
[| ſuppoſe he had 60 /. But the third part thereof 
} 


(20) the-fourth part thereof (15) and the fifth parr 
| thereof (12) that 1s to ſay 20t1i5'12=47, and 
(| by the Queſtion it ſhould be 94. / but now I ſay, 

| | if- 47.60 :: 94.120, wherefore I conclude he had 
| 1201. in his Purſe: And for Proof I ſay the third 
| part thereof is 40,the fourth part 30, ard the firth 
| part 24, now 40t30it24=94 according to the in- 
|} tent of the Queſtion. 
| In Queſtions wherein a Number conſtant or per- 
[| manent is given; ſubſtraCt it for a time from rhe 
| given Sum, and after Operation reſtore it 2gzin, 
becauſe it doth not riſe and fall proportionebly as 
the Fractions do. 


| 4. Example. 


| | One ſaid if I had in my Stock as many more as [ 
= have, together with the balf, the third and fourth 
| parts of theſe | have, and one overplus, I ſhould 
| ſhould juſtly have 630. How many had he? For 
| Anſwer, it I find a Number which being twice 
taken or conbled,and tte half,and third and fourth 
| parts thercof will be 629, 1 ſatisfie the ——_ 

or 


——— 
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for then adding to it the permanent Number 1, it 
makes up juſt 630. - Suppoſe my Number was 12, 
(becauſe it hath the parts required) but then 1 2+ 
12i6t4i3 make up but 37, and ſhould be 629. 
Therefore | ſay if 37 come of my Poſition 12, of 
what cometh 629? The Rule an{wereth 204, and 
for proof 204t204t102+68+*51 will be juſt 629, 
and now reſtoring the 1 before ſubſtratted, 629 
+t will be 360 according, to tne intent of the 
Queſtion. | 


37. I2 :: 629. 204. 
2 


7548 (204 
14.8 


5. Example. 


One had ſpent the 2 and the ; of his Stock, and 
had only 36 ſhillings remaining z what was his 
Stock ? For Anſwer, ſeek ſuch a Number as hav- 
ing the ? and the ; thereof abated,leaveth remaining 
36. Suppoſe therefore the Stock was 15, whole 
2 (10) and ! (3 that is 10f3 being taken from 15 
leaveth 2 remaining, which by the intent of the 
Queſtion ſhould be 36, therefore by the Rule, if 
2.15 :: 36, 279. which was the Stock, for the 
two thirds thereof 180, and the fifth part 5.4 ad- 
ded, maketh 234, and 279—234=36, which was 
required. | 

Note,that when the Fraftion or parts expreſſed 
in any Queſtion to be ſubſtrafted exceed an Unite, 
ſo that in reaſon it cannot be ſubſtraCted from the 
| RX 3 Poſition 
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Poſition or Number put, that then it is a Queſtion 
abſurd, and utterly impoſſible, and theretore hed 
the Queſtion before required been put, that 3 and 
+ thereof ſhould be abated, as it was but 7 and ! it 
had been impoſſible ; :  fax-} : of 15 inthe poſition i Is 
10, and} is 9, now 10tg= =19, and how Is it poſ- 
ſible to ſubſtract 19 from 15 ? 


6. Exaniple. 


What Numbers are they whoſe } of the one 
is } of the other? For Anſwer, 1 take a Number 
that hath ſuch parts, as 12, whoſe 3 is 8, then 
ſeek to know of what Number 8 is }, and pur ſucha 
Number for my Poſition as hath} tor the Denomi- 
nator, as 20, whoſe } is 15, but ſhould be but 8; 
and now if 15 come of my Poſition 20, of wha 
cometh 8? Anſwer, 10? of 12. Therefore 12 and 
19; are the Numbers required : , for as8 1s; of 12, 
ſo is 8 likewiſe 3 : of 10j. 


7. Example, 


What two Numbers are they, whereof !+! of 
the one 1s equal to {+ ! of the other? For Anſwer, 
zake ſuch a Number as hath parts like the FraCti- 
ons, as 24, whoſe 112 +; 8, is 20.. Thenl put 
40 for the ſecond Number, whoſe {10 *; 8,is 18, 
which, according to the Queſtion, fought to have 
been 20. But now I ſay, if 18.40 : : 20. 444. 
wherefore | conclude 24 and 444 are the two Num- 
bers deſired, for the 5{ more the ; of 4 is 20,and 
ſo much is the "32 : of 444% 

In 
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In the two laſt Examples there is not two Poſi- 
tions made, for both 12 and 24, the Numbers I 
take in each Queſtion, continue and always re- 
main one of the true Numbers that ſerve to an- 
ſwer the Queſtion without any Alteration, but net- 
ther 12 nor 24 (which I take for my Poſition) are 
2ny of the true. | 

4. But if there be no Partition in Numbers to 
make a proportion, then mult you uſe the Rwe of 
double Poſition; that is, you muſt twice make a 
Suppoſition, and if at either time you hit tpon 
ſuch a Number as will fatisfie the Queſtion, you 
have performed it z if not, obſerve the Errors, 
and whether they were greater or leſler than the 
Reſolution required, and according mark them 
with the Signs of + or —. 

5. After you have ſet down the Errors,multiply 
them by the contrary Poſitions, and if the Errors 
were both too great or both too little, ſabftract 
both the one Product from the other, and the one 
Error from the other, and divide the Difference 
of the Products by the Difference of the Errors; 
but if the Errors be of divers Kinds, add the Pro- 
dutts, as likewiſe the Difference together, and di- 
vide the Sum of the Products by the Sum: of the 
Errors, the Quotient gives the Number ſought ; 
for the Proportion of the Errors is the ſame 
with the Proportion of the Exceſſes or Defects 
of the ſuppoſitious Numbers, from the Numbers 


ſought, 


& 4 Example, 
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Example. 


A, B, andC, do agree to divide 100 5s. amongſt 
them thus, B fhall have more Shillings than Aby 
3, ard C ſhall have 4 5. more than B, how many 
Shillings muſt each have? | 


For Anſwer The 1. Poſition 33. the 2d. po.zr. 


I ſuppoſe A Hi 
ſhall have 33 Error t 9, Error t 3, 


then B 36,and Croſs Auliip 9g.  Prod.279 


C 40. But the 99 
Total of 33+ Diff. Prod. 180 (30. 
36 F4,o=— 109 | 

& ſhould have = 9 


been but 100, 


. thereforelerre Difjer. 6 


9 more than | 
ſhould; I make my Suppoſition to be 31 for 4, 
therefore B 34, and C 38. But31t3 4t38 are 103, 
and ihould bunt be 100, therefore | erre again 3 
too much ; therefore multiplying croſs-wiſe, and 
becauſe the Errors are both too great, I abate both 
the Errors and the Products, and according to the 
Rule divide 180 tht Difference of 'the Products by 
6 the Difference of the Errors, and find that 4 
had 30 5s. therefore B 33, and C.37; and 30+33 
T37==100, 

And this is the Reſolution where both the Er- 
rors are too great. 


Now 
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Now ſuppoſe in. , 
" ” The 1 Po. 25 The Po. 27 
the ſame (2:1eltion 4 \ Errors — 1 5 Errors — 9 


had 25, therefore B | rt. 
28, ant C 334 but \ Croſs Pro.225—— — 495 
25 +2384 32 =85. {Differ.of Prod. 180 
The Errortoo little \ Differ.of Er. 6 )189{ 30 
by 15. Again if [ 
ſuppoſe A :7, then B 3o, and C 34 « Lut 27+30t 
34=91, Too little by 9: And ecaufe the Errors 
are alike, I work as before, ail ind tne Anſwer 
for Ato have 30 -. us before. 

Again, ſuppoſe in the {ame Que'{fion, I had ſup- 
poſed A had 34, therefore & 37, wii Cai. Now 


34 * 37 _ The 1 Po. 34. 1he2 Po. 20 
II2, Willc The £9. Sox. Bs: ſew 
ought to be ; —_—— 
but 1569, there- Croſs Prod. 1020 —— 249 


fore roo mach Sum of the Produtts 1260 (30 
by 12: In the Sum of Errors 42) 126 
*lecond Polition 

let A be 20, therefore B 23, and C 27.- But 20+ 
23+27=70, toolittle by 30; and now ſeeing the 
Errors are unlike, after alterne Multiplication 
the ProduCts and Errors are ſummed up, and ac» 
cording to the Rule, the Quotient is found 3o for 
A as before, and ſo have you this Example in e- 
very Variety. 


2. Examplt 
Two men, viz. Aand B ſnatched at 100 5s. and 


after Agreement A ſaid to B, give me the ! of the. 
| | Shillings 
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Shillings you ſnatched, and I will give you the * of 
mine; this done they had either of them 50 s. How 
many therefore had each ſnatched ? 


For Anſwer, »-7, 
e1P0.30, The Po. 
I ſuppoſe 4 Err. — is. Err, - 


ſnatched Zo. — 
Now 30- 10 + Phe Croſs Prod.270—720 

: of 70 B had Phe Diff. of Pro.——450 

that is 14, C7 Diff. of Err.—- 42(64; 
makes B to 30 

have 56 + 10, 

and Ato have but 20+14=34,which ſhould be Fo, 
and fo 16 too little; I therefore now ſuppoſe 4 
ſnatched 45; now 45-15+; of 55 which B had, 
that is, 1+ make B to have 44t15, and A to have 
3otrr, thatis 41, andſh.ould have 50, fo the Error 


is 9 too hittle. 
And now according to the Rule I find A ſnatched 


643, and B ſnatched 355. 


And for Proof, 


A having, 643-213 and; of 355 which BZ had, 
that is 75. 4 had 425+ «#697 
B had 284 t 21350 According to 
the Conditon of the Queltion. 


. 3. Example, 


A having ſtoln ſome Number of Shillings was 
ſtayed by B, to whom he gave the 1 of his Shil- 
lings, but he returned 12 s. againz after he was 
Rayed by C, to whom he gave 7 of his Shillings, 
and he returned back 7 5. after he was ſtayed by 


I 
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D, to whom he gave ; of his Sinllings, and he re- 
turned 4s. And after all this he had 20 s. how 
many Shillings did he ſteal at firſt ? For Anſwer, 
I ſuppoſe A had ſtoln 40. 

Now 40-20t12 

—32and 32-16 ( The1 Po. 49. They Po. 60 

ty an 23 and The Err.-45 Err.——2 
23-1137 4 — The Croſs Prod. 80 -- 270 

15: but ſhould The Diff. of Prod. ——1 go (76 
have been 20, CThe Diff. of Err, 2! 

therefore the 

Error's too little by 45. I ſuppoſe therefore now 
A ha1 ſtoln 60, now 60-3oti2=42 and 42-21t 
7=28 and 28-14t4==18, but ſhould have been 20, 
therefore 2 too little, ſo now I find by the Work, 
that 4 ſtole at the firſt 56 Shillings. 


76-38t12=50 

And for Proof 1 hy gjony T7=32 
32-16F 4—=20 The true 
:ntent of the Queſtion. 


And for Concluſion of this Rule, any Queſtion 
whatſoever, if not impoſlible, may thereby be re- 
ſolved ; if by Comparing, Adding, SubſtraCting 
or Proportion, you could prove that Queſtion if 
the true Reſolution was given, for otherwiſe the 
Queſtion cannot be reſolved, becauſe you cannot 
come to know what the Errors were at the Poſi- 
tions : but all ſuch Queſtions being more eaſily and 
ſpeedily reſolved by the Doctrine of eAiquarions, 
taught in the fourth Book, I ſhall hereof ſay no 
mare. 


CHAP. 
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CHAF. AVIIL 


Of Arithmetical and Geometrical Proportion 
continued, 


I, Rithmetical and Geometrical Proportion 

continued , are termed by Authors the 
Comparative Parts of Arithmetick, and of them 
we ſhall here ſpeak in Order. And firſt, 

2. Arithmetical continued Proportion is a continued 
Progreſſion or Series of Numbers, increaſing or di- 
miniſhing by equal Differences, as the Numbers 3. 
5. 7.9.11. Cc. are continued in an Arithmetical 
Proportion, the common Difference being 2. 

3. Here we are to conlider five things. (1) The 
firſt and leaſt Term 3. (2) The aſt and greateſt 
Term 11. (3; The Number of Termes which are 
here5. (4) The common Difference 2. (5) The 
Sum of all the Terms 35. And zore,that the Num- 
ber of the Differences is the Number of the Terms 
made leſs by one;and that the Sum of the Differen- 
ccs is equal to the Product of the Number of the 
Termsdrawn into {or multiplyed by) the common 
Difference, made leſs by that common Difference 
which 1s equal to the laſt Term made lels by the 


firſt, 


The 


Chap.18. Of Proportion. J17 


The Conſiderations. 


(1) The firſt Term. 

(2) Thelaſt Term, 

(3) The Number of Terms. 
(4) The common Difference. 
(5) TheSum ef all the Terms. 


4. Having three of any of theſe five given, the 
other two are found out by theſe twenty Rules 
following, invented by Mr. Oughtred in his Clavis 
Chap. XVIH. Prob. VI. the which I have put in- 
to Words, and will be of good Uſe for explain- 
ing the Characters in the fourth part of this Arith- 
metick. 

1. Having the 1.2 and 3. given to find the 5. 

To the Produtt of the 3 into the 2, add the Pro- 
dutt of rhe thirdinto the 1, the Sum of theſe two Pro- 
dutts div ded by 2., is equal to theg. Which is thus 
_ tobe underſtood : 


Example. 


Suppoſe 3 the firſt Term, 11 the laſt Term, and 

5- the Number of the Terms,be given to find the 
Sum of all the Terms, the Rule direfts you to 
mulciply 5 the Number of the Terms by 11 the 
laſt Term, which makes 55, to which add the Pro- 
duct (of 5 the Number of the Terms multiplied by 
3 the firſt Term) which is 15, whoſe Sum is -0, 
which divided by 2, makes 35 the Sum — all the 

erms: 
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Terms: this being practiſed in ſome few, the reſt 
will be found very plain. 

2. Having the 1.2. and 3 given to find the 4. 

Divide the 24. made leſs by the 1/+. by the 3d. 
made leſs by Unity or one, and the Quotient 1s e 
qual to the 4. k 

3. Having the 1.2. and 4 given to find the 3. 

SabſtraCt the 1ſt. from the 2d. divide the Re- 
mainer by the fourth, and add unto the Quotient 
Unity, the Sum 1s equal to the 3d. 

4. Having the 1. 2. and 5. given to findthe 3. 

Double the 5, and divide the Sum by the 1 ad- 
ded to the 2, the Quotient is equal to the 3. 

5. Having the firſt, third, and fourth given 
to find out the ſecond. - 

I multiply the third and fourth, and take from 
the Product the fourth, to the Remains add the 
firſt, the Sum is equal to the ſecond. 

6. Having the firſt, third, and fourth given 

#0 find out the fifth, 

Multiply the third and fourth, from the ProduR 
take the fourth, to the Remain add the donble of 
the firſt, the Sum multiplied by the third, and di- 


vided by two is equal to the fifth, 


7. eWaving the firſt, third, and fifth, given 10 
nd out the ſecond. 

Double the fifth, and ſubſtraCt from it the Pro- 
duct of the third multipled by the firſt, divide the 
Remains by the third, the Quotient 1s equa} to 
the ſecond. 


8. Having 
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8. Having the ſecond, third, and fourth 
given to find out the firſt. 

From the Sum of the ſecond, added to. the 
fourth, ſubſtraf&t the Product of the third multi- 
plied by the fourth, the Remainder is equal to 
the firſt. 

'9. Having the ſecond, thrd, and fourth 
given to find out the fifth. 

From the doubled Sumiof the ſecond, added to + 
the fourth , ſubſtratt the Produdct of the third 
multiplied by the fourth, and multiply the Re- 
mainder by the third, the Product is equal to twice 
the fifth. 

10. Having the ſecond, third and fifth given 
to find out the firſt. 

Pouble the fifth, divide it dy the third, ſubſtra&t 
from the Quotient the ſecond, the Remainder is 
equal to the firſt. 

11, Having the ſecond, third and fifth given to 

find out the fourth. 

Dauble the Product of the third multiplied by 
the ſecond, and ſubſtraft from it the double of the 
fifth, divide the Remainder by the third mulci- 
plicd in it ſelf , and made leſs by ir ſelf, the Quo- 
tient is equal to the fourth. 

12. Having the firſt, ſecond, and fourth 
given tofind out the fifth. 

- SubſtraCt the Square of the firſt from the Square 
of the ſecand, divide the Remainer by the fourth, 
to the Quotient add the firſt and ſecond, the half of 
the Sum 1s equal to the fifth. 


- 13. Have 


fa 


Y 
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I 3. _— the firſt, third and fifth given * 
ro find out the fourth. 

 Subſtr2Ct rhe Square of the firſt from the Square 
of the iecond, divide the Remainer by the fifrh 
doubled, made lefs by the firſt and ſecond, the 
Quotient is equal to the fourth. 

14. Having the firſt, third and fifth given to 
find out the fourth. 

Double the firſt multiplied by the third, and 
ſubſtraCt it from the fifth doubled, divide the 
Remainder by the Square of the third made lefs by 
it felt, or by the third the Quotient 1s equal to the 
fourth. | 

15. Having the third, fourth and fifth given 

ro find out the firſt, 

- Divide the fifth doubled, by the double of the 
third add to the Quotient half of the fourth, - and 
ſubſtrat from that Sum the half of the Product of 
the third,multiplied into the fourth, the Remainer 
1s equal tothe f11t. 

16, Having the third, fourth and fifth given 

to find out the ſecond, 

Divide the fhf:h doubled, by the double of the 
third add to the Quotient the half of the Produdt of 
the third multipl:ed by the fourth, and from that 
- Sum ſubſtract the half of the fourth, the Remainer 
1s equal to the ſecond. 

Theformer 16 Prop. may be all wrought by the 
Rules before-going; the latrer four are wrought by 
extracting the ſquare Root taught in the fourth 
Book, and therefore are here omitted. 

3. When any Queſtion, reſolvable by Arithme- 
tical Progreſſion, is propounded , —_—_— on 

| which 
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which of the five precedent Conſiderations the Re- 
ſolution depends, viz. Whether the Demand be to 
give the firſt or laſt Terms, the Numher, general 
. Difference or Sum of the Terms, that is, whether 
of the firſt, ſecond,third, fourth or fifth, 

If it be of the firſt, then the reſt of the Terms 
given, and the Reſolution of the Queſtion will de- 
pend either on the eighth, tenth or fifteenth pre- 


cedent Rules. : 
If of the ſecond, it depends on the fifth or ſe- 


venth. 
If of the third, it depends on the third, fourth or 


eighth. 

If of the fourth, it depends on the ſecond, ele- 
venth, thirteenth or fourteenth. 

if cf the fifth,it depends on the firſt, ixth,ninth 


or twelfth. 
The Reſolution of the Work, when you have 


duly ſtated the Conſiderations, is found out by the 
Rule. | 


1, Example 


If the firſt Term of a Progreſſion be.5, the laſt 
Term 15, and the Number of the Terms 6; what 
is the Sum of the Terms, and whar the equal Dif- 
ference of each Term ? Here is given the firſt, 1ſe- 
cond and third Conſiderations to find the fifth and 
fourth, which by the firſt and ſecond Rules give 
the Sum to be 60, and the Difference 2. 


Y The 
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The Work, 

6 6 go[120 (6otheSum. 15 6|10(2 the Dife. : 
15 5_ 3913) 5 11(5 rence, © 
9O ZO 12D IO 5 

2. Example. 


Of eight Brethren the youngeſt was 27 years 
old, the eldeſt 5o, each differed alike in Age from 
other ; what Difference was there in their Ages, 
and what the Age of each Brother ? (3) The Num- 
ber of Terms 8. (1) the firſt Term 27. (2) the 
laſt Term 50 are given to find out (4) the com- 
mon difference, by the ſecond Rule the Work finds 
the equal Difference to be z3. 


8—I=7) 5$0—27=23 (3; 
for 3; X T=23 and 23+27=50 
3. Example. 


One had diyers Sons, the youngeſt 6 years old, 
the eldeſt yo, and every one in order ſtill exceeds 


\ - hisBrother by 2 years; How many Sons had he? 


Arſw. 18. And how much was the Number of all 
their Ages? Anl. 414. 
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Here is the firſt, ſecond and fourth given to find 
the third and fifth. 
By Rule 3d. 2a) 40—-62=36 (17H —18 # 
By Rule 12th. + 1600 ba | | 
36 


2) 1564 (782 
6 


40 
23 B28 (414 (5) 


4s Example. 


One travelled 50 miles, every day encreaſing his 
Journey 2 Miles, till at 5 Days end he finiſhed his 
Journey 3 how many Miles was his firſt Days 
Journey? Anſwer 6. And how many the laſt ? 


Anſwer 14. 


In this Queſtion, the third, fourth and fifth are 
given to find the firſt by Rule 15, and the ſe 
cond by Rule 16, 
10) 5ot5o=100 (10F ;==11 
5x2=10 (5=5_ 
2) 6 (1) 


10) got5o=100 (10 - 
vz=y 


$x2==10 15—I=14. (2) 


FT 2 $. Example, 


ANALG iy * "os AA ne 


ECT TIP $22 2 DI AI OI 4 Sohn > mount 7 y 
"VHCE 2s "Hoi ab WANs RAB Wi cr oc OA ge 
: , b £5, 
o 4 1 


324 Of Priportion. Chap.18. 


$. Example. 


One had 20 Cloths worth 5 1. a piece ready 
Money, and ſold the firſt for 1 Crown, and aug- 
mented his price 2 Crowns more for every Cloth 
than was paid for the former; what received he 
for his Cloths, and whether . did he gain or loſe 
of the juſt price of 5 /. a Cloth? Anſw. he receiv- 
ed 800 Crowns or 2001. his Cloths at 5 /. the 
Cloth, coming to 1004. - 


Here the third (20) is = the firſt (1) and tbe 
fourth (2) by the ſixth Rule, 
+ ' 4082 —2t2==80x29="—200, 
vs ll 07H mit | 


C214 v1 | 6.' Example, 


One hundred Eggs are placed every one a yard 
diſtant from 2nother,' and 1 yard diſtant from a 
Basketz. whether might one gather up the £ggs 
one after another, ſtill returning to the Basket and 
putting them in, before another doth run 4 Miles 
or 6049 yards? Anſwer, he that gathered the Eggs 
_ L0COO yards, which exceeds 4 miles by 3960 
yards. | 


Here the firſt, third and fourth Terms are given 
to find out the fifth, by the fixth Rule. 


| T00x$3Z=200—2F2-=200x1 00z=*%%*%=10000. 


7. Example, 


2 
Y 
1 
k 


Oe haugn Q . 


” 
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7. Example. 


A Sam of Money is to'be paid in 12 Days, pay- 
ing the firt Day 10/7. and increaſing every pay- 
ment after 5 /. till the Days be expired,what is the 
whole Debt? Anf. 168 /. 


I 2—4=83t20-=28 
28x12=336 (168, 
T2 2 


336 
8. Example. 


Six hundred eighty five Pounds 1s to be disbur- 
ſed by Arithmetical Progreſſion, to how many [I 
know not, but the firſt hath 19 /. and the laſt 118 /, 
How many did receive the Money, and how much 
had each? Anſwer, there were 10 to receive the 
Money. 

The common Difference being 11 /. each Man's 
Sum may eaſily be had by adding 11 to the firſt 
Man's, who had 19/1. &c. | | 
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685x2—1370 (10 
I18tig=137) 
118 I9 13924 685 
118 9 RD 
944 I71 13563 1370 
1298 19 I37 
13924. 3Z6L 1233) 13563 (11 
1233 
1233 
1233 


After this manner may ſuch Queſtions of Arithmetical 
continued Proportion be wrought. 


5. Geometrical Propo tiqn continued, is when any 
Series of Numbers ſet down,have the ſame or equal 
Reaſon, that is, the Quotients of each following 
Term divided by the former, areequal ; as 2. 4. 8. 
16. &c. the Ratio being 2, for 16 contains 8 twice, 
and ſo$, 4. and g, 2. 

6. In Geometrical Proportionals continued, the 
firſt and laſt are commonly called the Extremes,and 
all the middle Terms are called the Means. 

7. Becauſe the finding the Means in a Progrefli- 
on Geometrical is done by extracting the Roots, 
not yet taught, and becauſe the great Uſe of this 
Proportion is in ſatisfying Queſtions of compound 
Intereſt, which are all reſolved by Tables made 
for that Purpoſe, explained in the End of this 
Book ; I refer you to the ſame; only take this 
Rule for the finding the Sum of any Progreſſion 
Geometrical, 

Multiply 
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Multiply thelaſt Term by the ſame Ratio found 


\ by Se&.5. from the Product take the firſt Term, 


divide the Remainer by a Number leſs by 1 than 
the Ratio,the Quotient is the Sum of that Progref(- 
lion. 
1. Example. 
3- 6.12.24. 48. the Sumis 93, forthe Ratio being 

2. 48x2=96,—3==93 divided by 1 equal to 93. 

"Therefore for reſolvingzof ſuch Queitions where 
nothing but the firſt Term, Xario and Number is 
given, you mult firſt find the laſt, and then the 
Sum as before, the laſt Term or any other Term 
may be diſcovered by placing Arithmetical Terms 
over the Heads of the Proportion, and continuing 
ſome few of the firſt of the Progreſlion. ; 


mn, - >» + % % | 8. Arith, Pro, 
" 2. 4+ 8. 16. 32. 64. 128. 256, Geo, Pro, 


The lower Numbers 2. 4. &c. are in Geometri- 


| cal Proportion, the higher in Arithmetical Pro- 


portion ; and notezhat for the deſired Term, if it 
be greater than any given, add up ſuch two of the 
Arith. Pro. as will make up the delired Term, and 
multiply the Geo. Terms, under the Arith. it will 
fatishe your deſire, 

As ſuppoſe in the former Progreſſion I have only 
4 ofthe firſt Terms given, and the 10th, Term is 
deſired ; 


I find 2+t4+4q=10 The oth. Termin Arith, 
4x16x16—1024 The 10th. Term in Geo. 


But if the Term deſired beleſs than a Term 
given, ſubſtract the Arith. Terms from the giver 
Y 4 Ar 
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and divide the Geo. anſwering, you have your De- 
ſire. ' As in the former Progreſſion the 3 firſt 


. Terms } ; } and the eighth Term 7; were given 


to find the fifth Term, 


8—z3— The fame manner of Work 

8) 256 (—32 may be obſerved in the finding 

24 any Term propoſed, jn what 
16 Queſtion ſoever. | 


1. Example. 


One bought an Horſe after this manner : The 
Horſe had 4 Shoes, every Shoe containing 6 Nails, 
in all 24 Nail-,he thinking to have a good Bargain 
was content to pay a Farthing for the firſt Nail, 
and double it tothe laſt z what ought he to pay for 


- the Horſe? Aniwer, 


475 = 9, F 9 — 19, tf 4 = 
IGx3Z2==5I2x5 12-=262144x32= 
= 23, 2 a= {& 
= 8388608 = 2.4 Orlaſt Term. 


Then by the Rule Se. 7, 8388608 x 2 — 
167772 16—1-=16777215, Which is the Sum of 
the Progreſſion, and the Number of Farthings he 
ought to pay for the Horſe, which make 17476 /. 
55. 34, 3 f. avery great rate togive for a Horſe. 


The End of the Firit Book. 
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CHAP. I. 


Notation of Decimals. 


I. Decimal Fraction hath always for it's 
Denominator an Unite with Cyphers, 
and conſequently mult be either 10. 

I 00. I 0OO, 10000, Or 100000, &c. 
2. In writing down of a Decimal Fraftion, there 
is no Neceſlity of expreſſing its Denominator , 
that being always certainly known by InſpeCtion 
only, for it containeth an Unite with as many Cy- 
phers annex'd to it as there are places in the Nume- 
rator; as for example,the Decimal FraCtion ,?5 may 
be written thus, .75, its Denominator being known 
to conſiſt of an Unite with 2 Cyphers annexed to 
it, becauſe the Numerator .75 containeth two pla- 
ces, ſo likewiſe ,434 may be thus written .464, 

and $8 thus .6582. | 

3. Although Cyphers annexed to the End of an 
* Integral Number do increaſe its Value in a decu- 
ple Proportion, yet being annexed to the End of a . 
Decimal Fraction, they do neither increaſe nor di- 
miniſh irs Value, ſo 3522 is equivalent to .26 or ,25, 
and ,29 or .90 Is equivalent to .9 or ,?: And 
though Cyphers being prefixed to an integral 
Number, do neither increaſe nor diminiſh it's Va- 
Jue, as 45-15 equivalent to 045 or 004.5, yet being 
prefixed to a Decimal, they depreſs its Value in 


a 


232 .* Notation of Chap. r. 
a decuple Proportion; ſo .45 which is ,45 by pre- 
fixing a Cypher becometh .045 which is ,.,2f, and 
by prefixing 2 Cyphers, viz. .o045 It is ,.,2H. 

Wherefore, when you are to write down a De- 
cimal Fraftion,whoſe Denominator hath more Cy- 
phers in it. than there are places in the Numerator, 
ſuch Defect muſt be ſupplied by prefixing as many 
Cyphers to the Numerator as the ſaid Exceſs is: 
as for Example, ſuppoſe I were to write down 
this. Decimal, viz. ,4,z3 without its Denominator z 
here becauſe there are 4 Cyphers in the Denomi- 
nator, and but 2 Places in the Numerator , there- 
fore | prefix 2 Cyphers to the Numerator thus, 
.0075, by which means it becometh ,.,,Z5, for if I 
ſhould have written it chus .75 it would have been 
but ,35, or if thus .075, then it would have been 
but ,% 3 Likewiſe ,,} Is thus written .08, and 
,00e?s thus .ooog8, &c, 

4. For diſtinguiſhing of the Decimal Fractions 
from the /ntegers, divers Men have their divers 
Ways. For ſome call their tenth Parts, Primes 
the hundredth Parts, Seconds; the thouſandth 
Parts, Thirds &c. and mark them with equiva- 
lent Indicesover their Heads; as if they would ex- 
preſs 245 whole, and ,333 parts of an Unite, they 
: 't uf qo 1n 

would do it thus, 245 I. 2. 3. 4- or thus, 
245, 1234. and would read them thus, viz. 245 
whole, one Prime, 2 Seconds, 3 Thirds, 4 Fourths. 
Others do nothing but pur a Comma before the 
Decimal Parts thus, 245,1234, Others draw a 
Line under them thus, 245,1234 writing the Parts 


ih ſmaller Figures than the Integets, Others _ 
them 
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them thus, 24511234 , but the beſt and moſt dis 
ſtint Way of diſtinguiſhing them is, - by putting a 
Point-or Prick before the Decimal Fraction; and 
likewiſe in a mixt Number between the Integer 
and the Decimal, ſo ſhall .45 be known to be i, 
and 75.75 to be 75,35. AS in this Example, where 
the Decimals have their Denominations by 1, and 
Cyphers annexed thereto, in a contrary order to 
the Integers. | 


haefedcbaYl ore fgni 
876543210 123456789 
00000900GCoso 00000000 & 
00000000 00000000 
ODO0O0O0ODeQceo tf 0000900 
e©00000 T Q2990 G70 
0COoE0DGae 8 22828 
'O@Q OO = &' © © 

00:0 8 pQ.Aco 
O © =_ ” oo! 
O & 


$. Obſerve, that'in this Table there are fonr 
Progreſlions; thoſe in the Figures above, which 
are called Indices proceeding both ways from Unis 
ty are Arithmerical, the Difference from the Urſites 
Place being but 1, -both Progreflions being the 
fame from Unity z though, contrarily, the J1Swer 
is a Geometrical continual Proportion from Unity 
both Ways, every Degree or Place being -ſutceN 
five 10 times more or lefs, than the next from UL 
nity. ET 7 " Of4J 
G . As the Series of the Numbers from Unity are 
continued and do increaſe a decuple Proportion 
fromthe right Hand towards the left, fo om" 
ue 
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lue do increaſe in the ſame Proportion from Unity, 
as the other do increaſe above Unity ; for let 
3210.123 bea Number given, and ſtand with his 
Letters thus, | 


| b jisequal to 10 a. anda isequal to 10 U, 
U is equal to 10. 4, and a is equal to 10. b, 
 andbisequal to 10. c, 


Again, 


a Is equal to 10 U. 
. & is equal to ,,U- 
MF _ b is equal to 100 U.. 
D b:is equal to 5, U- Y 


7. Hence it follows that Decimals are ſet down 
in a Retrograde Order to Integers ; for if you 
were to ſet down in Integers the Number ſeven 
thouſand and thirty, it would be thus 7030. © 

But to ſet theſe down in Decimals, it would be 
in a Retrograde order, as if. you were to ſet down 
iZ and ,}, it would be thus, 0307; for the Unite 
or one Integer is always underſtood to be divided 
into Parts, bearing the Denomination, or Name of 
the Place of the laſt Figure inthe Decimal Fraction. 
As forexample, .1 ſignifieth one tenth Part, as if it 
were written at length thus, ,;, the Denomination 
of the Place being Tenths, as the firſt Place from 
the Unite towards the right Hand, and noted in 
the former Example with 10; ſo .12 ſignifieth 
12 hundredth Parts, as if it were written at large 
thus, ,zz, the Denomination of the laſt Place being 


noted with (100) under the laſt Figure 2. and 
| | 123 
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.123 ſignifieth 123 thouſandth Parts,;'as if it were 
written at large thus, ,3z3: And .1234 are 1234 
ten thouſandth Parts, as if it were written at large 
thus, 5:34. and ſo of the reſt. 

8. The Index of Unity is put to be o, as in the 
former Example, and the Index of any other Place 
from Unity, is known by its Diſtance,or the Num- 
ber of Places from Unity, as the Index of 3 in this 
Number 73921. is 3, of 7 is 4, of 2 is 1, taking 
their Denomination from their Diſtance in'Places 
'from Unity. 7 | 

In Decimals the juſt Number of Decimals from 
Unity is the Index, as in this Decimal Number 
.73921, the Index of 9 is 3, of 1 is5, of 76 x 
where note that the Indices of Integers are -6: 
preſſed with a greater Character, and thoſe 'of 
the Decimals with a ſmaller. | | 

Theſe Indices are of great Uſe in the finding out 
of the true Values of Numbers in Multiplication 
and. Diviſion, as ſhall be after ſhewed. | 

The learned Mr. Oughtred, in his Clavis Limata, 
expreſſeth the 1ndices of Integers, affirmatively, and 
of Decimals, negatively; and ſo adds and ſubſtracs 
them, as in Coflick Numbers; but becauſe it would 
trouble the new Beginner to underſtand that Way, 
] ſhall ſhew ſome few Rules,that with ſmall PraQtice 
will perform the ſame. ef 

9. The Reaſon of theſe Indices (they increaſing 
in Arithmetical Proportion, as the Numbers un- 
der increaſe ina Geometrical Proportion) is plain 
out of Mr Oughtred's Clavis Limata, Chap. 6. 

Arith. Prop. working that in #ddirion and Sub- 
 frafttion,which the other doth in I4ulriplication and 
Diviſion, And 
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Ang you may obſerve, that in all other Parts af 
Arithmetick, as inthe Logarithms, w here, by the 
Advice of our Learned Country-man Mr. Briggs, 


' the Logarithm of 1 or Unite was put to be a Cy- 


pher,the Logarithm of 10 to be 1, &c. As alſo in 
the Sexagenary Account, where for Degrees the 
Index 1s ©, and ſo to increaſe both Ways. Theſe 
4ndi6es;have the ſame Work, and are of the ſame 
Uſe in Decimals.. 
- Lam;plainer in'this decimal Way,for the great 
Facility it brings withits Praftice,in all the Parts of 
Arithmetick, Geometry, Aſtronomy, and the reſt 
of: the Matnematicks, | 
In-praCtical Arithmetick, if the firſt Inſtitution 
Had been in Decimals, we had never.been troubled 


"with-ſo- many Fraftions 3 it were.yet worthy the 


Name of Reformation, to cauſe the Fractions of 
Money and Weight tobe altered : And as cancer- 
ning the Eaſe in Meaſuring, Surveyars and Land- 
Meters, who uſe:the decimal Chain, and thoſe 
who ule a Decimel Foot, Yard, :or Scale, can beſt 
certifie: upon Experience ;/ af+ it.had not been the 
Statzoners'Fault, 1 had long ſince publiſhed ſome 
Fables: after the moſt eaſy and 'methodical Way 
hitherto. thaught.on, towards the ready obtaining 
the trve place. of any:ofthe Planets:in'this decimal 
Way, whkick would have been a ſufficient Teſti- 
mony :of the Ezile-thereof in Aﬀtranamical Calcu- 
lations: Thus nmck tor Norarion of Dccimal Arithe 
mn 7 omar 15 So gh 
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Chap.2, Reduftjoi &8 %37 


c. 


CHAP. II. 


ReduRion of Decimal Fractions, 


N the Reduction of Decimals, I ſhall firſt 
ſhew how to reduce a vulgar Fraftion toa 
Decimal, and, then how tg, reduce any. PaFcimal 
given,to the known Parts of Coyn, Weight, 
ſure, Time, Motion, &c, and. of theſe in ods 
COL PER as much Plainneſs and Peripicuity” as 
may be. .. 
2. Whenit is required to reduce. Vi algar t to a 
Decimal Frattion, the ſame: may | be per lat 
this Analogy. VIke -; town ne 


24s. the Denominator fi the Liver NEL int 
Proportion to its Numerator, 

So is (10000, &c.) an Unite-with Cypeers annexed, 
to its IR Decimal 


ve S | 
{j:38CT þ4 


' Let it be Required.to ec! 3 to a- Decimal! 
Fraction, the Operation will he,as followeth; 5 


a SC AE LIPID) LD" 8 Ay EC ai PIPE . 
VE IE IS <7 EAA AAA GOO A GRASS Aw 
__ 4 ” 


any IIs - y0 cp gt > nas 
CN ee ee A CE eee CORY 


_ oe 


09 hanrrn ces 


Do 


—— 


—— 


PG I 


La er ER, 


4 5 3 5: 100 :..75 
SE BY — * - Oo, 
m7 93 300 (75 
«C113 J 14 L&aLas 28 
- 209 
Fo aney Sl m9 ; 22-44 «© bf 5 


07 M7 253] TOY Vo Of No \ ; | 
'y thhe 7, (3 pw fond ans - 


he "ORR Aeon WIG onde 4h 
©! By Wurnerator- Lived '\ algal ee he 


ou annex _a competent N —b. of Cyphers, and 
then Hide To Denorminator, ' The orient 
PecihiFicquired ; | and Took tow ma- 

ny places you would have the Decimal o torfift 
of, ſo many Cyp bers Fa Qu are to annex to. the gi- 


LY. 
his &# op + ww . , 


By 


Fen Nitheratbr: $8.11 LIE TRE: 
TITS ya Pwemple .- F > | 


Reduce *2 to a Decimal ITY of 4. Places 


Ju $983085by theofpllowing. Qpexetion: | 


+ i 
{'T 


cfliowol 43)* 36600 (:9236: Qoail, 


In 


of 
4; 


of 
4; 
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In the foregoing Example, becauſe it is required 
ro reduce the given Fraftian:toa Decimal conſiſt- 
ing of 4 Places, wherefore to the given Numera- 
tor (12) I annex 4 Cyphers andit-makes 120000, 
which being divided by the Denominator (13) the 
Quotient gives .9230 for the Decimal required, 
which (becauſe there 1s a Reaminder after Diviſion 
is ended) is not exactly eqtzvalent to the given 
Fraction, and yet It is ſo nxar the true Value, that 
it wanteth not ,,,,; Part thereof, and if you pro- 


 ceed yet further to make the Decimal conſiſt of 5 


Places It will be .92307, and then it will not want 
200066 PATCT, . f ap Unite of the. trac Val 5 z and if 
you Proceed 10 make i mal conſilt of 6.$14- 
Les, ir wir be 9230 which yet ops £exath, 
bug ER [1] ite of the true 
Y ue; 19 that if you {bc ps Bake 47 «92.3077 ig 
would Merc £d the hrs Tye, and thps by in- 
£r5plin the Namber of Places.in, the Decimal you 
args. me ly near the: fs Value, but never 
Atta It exactly | 


3. Example. : 


_ What is the Decimal. equivalent to 35? ſacir 
86206, 
Here ſuppoſe the Decimal required were to 


conſiſt of 5 Places, I annex 5 Cyphers to the Nu- 


merator and it makes 2500000, which being divi- 
ded by (29) the Denominator, the Quotient gives 


.36 2c6 for the Decimal required. 


& I 29) 


+ 2: Ys 6 wy , 
795 C3 && o t: 4 .g00N; _ 


L000 2500000! (86206. 


WD . - ' Reduttion of B5o_ 


it 


obey We; in the Reducing of a | Yulgat Frattion 

_ "tha Decimal, after Diviſton is ended there 
'be not.19 To many Fn Places in the [Quotient = 
you anexed Cyphers 16 the Numerator, ſuch De- 
Fett moſt he ſu Plc by prefixing: as many. Cyphefs 
ro the Quotient, fo gs that they may take place in 


the Decimal by prefixitis a Point befare, as before 
Hartif deer tavght”;”aHld as in the following Ex- 
ample. 


4. Exainple, 


Let it {erequ net greduce ! toa Decimal con- 
fiſting of 4 Saad ot. -©666, as in the Operation 


$ wo —— 


"3% 
FS 
__ 
aol 
& \ 
4 
JEL 
FR 
ns 
pot 
4 
as” 
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: 15) 1.0000; (.0666 ow 
6g" 
190 
90 
100. 
go 


IO ; 


. Toanſwer the foregoing Queſtion firſt ANNEX 4 | 
Cyphers to the Numerator and it makes 10909. : 
for the Dividend, which being divided by +{.15)- 


the Denominator, the Quotient. is 666, : which 


conſiſteth but of. 3 Places, 'when according to the; 
third Rule of this Chapter-it ſhould conliſt of 4.4 


Places; therefore, to ſupply this Defect, you mult 


prefix a Cypher to. 666, and it-makes- 0566; - 9 


which prefix a Point, and; it makes .0666,-;:which 
i5 the Decimal required:/ This will be found to be 
of excellent Uſe in the Calculating Tables of Re- 


|  dudtionfor Coin, Weight, Meaſure, &c.. as thall 


be ſhewed in the following Rule. |} - 4516 

4- From the foregoing third Rule it is manifeſt. 
that the Parts or Frattions of Money, Weight; 
Meaſure,:&c. may /be reduced: to Decinal;Fra- 
Qions; for if it were required to find what isthe; 
Decimal of a. Pound Sterling , equivalent;:to-47 
Shillings 3 here I conſider that 20 Shillings' s one; 
Pound, therefore 575. is Z of a Pound, which :by 
the foregoing Rule will be found to be 35/1. which' 
is the Decimal of 7 Shillings. 1 fe! wi 


£1 2210* 


| 
| 
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In like manner if it . were required to find 
what Decimal of a Ponnd Sterfing'is'&tal to 9 4. 

Here I conſider, that in a Pound Sterling are 240 
Pence, therefore 9 4. is ,,3 of a Pound; whetefore 
to the Numerator 9 I annex 4 Cyphers,. (or you 
may put more or leſs at pleafare) and it makes 
90000, which being divided by 240 gives in the 
Quotient 375, Which. indeed ought to conſiſt of 
4 Places becauſe 4 Cyphers were annexed to the 
Numerator (9); wherefore ( accordirg to the 
Note 'up6n the third Rule) | prefix a Cypher 
thereto, and 'it makes 5355 for the Decimal of 
94. as Was required:': 5! 1 


o 


: Burif ir tad been required to find what Decimal 
patt of 2 Shilling is:equet 10-9 d.. then you muſt 
have” confidered'that 1'2'Pence is ode Shilling, and 
94. is 7 of a Shilling,whkich in Decimals will be re- 
ducedtrd'.9 5 Parts of a Shilling. - - © * 
' Aſter the fame manner-the Decithal of a Pound 
Srerling anfwerbble ro 3 Fanthings is found to be 
.o93 1:55 for itt a Pound Sterling are 960 Farth. 
therefore Farthings is 43 /.. which will terednuced 
as aforeſaid; ſo 9: d,'is $6 whichio Decimats is 
.040625. © The like is co be. underfliood of any 
othiege VV c2.i9l7 1 50 pj e316 

--Ahd if yr areto put Compound Frations,cont- 
monly called Frativhs of Fraftions incvo Decinals, 
yoramnſ?d: firſt reduce: them to a ſingle Fraction, 
whech is. Py mthe Doftrine of Yulpar Fradti- 
ons: :[ant} indeed to reduce the famons 'Parts of 
Money, Weighs, Meafare, &c.. into. Decimals, is 
in Effect the Reducing.eof a Compound Fraction to a 
Simple one, and that into a Decimal as before is 
taught. LS The 
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Is 240, of Gtains is 5760, which may be eta 


Ge I A on EE EOS IEEE 


| The like is to be underſtood in Troy, Weight, 
theDenomiudtor of Ounces is 12,of Penny wergh 


into Decimals, by annexing Cyphers tothe Nume- 
rators, and then dividing them by: the Denony- 
nators anſwerihg; the like! is to be; underſtood of 


. all other Weights, and Meaſures, and therefote 


4 of a Yard, Ell, &c. in Decimals is ,25,: is.3, 
« 15.75. nl] *UT | 

D 5. But becauſe it will be ſomewhat tedious to 
convert FraCtions into Decimals this Way, there- 


fore it is beſt to prepare Tables of all theſe ug- 
' denominate Fractions, out of which the Decimpl 
. Frattions may be gathered, as in the Tables 
following. | | | 
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= Decimals of a Web Y ecimatls We 
Fenn weights. |Pound Troy. _ L 

roe79167 [oh Eo 
18/075 26123214 | 
17|-070833 "' 2523228 6! 
16, 066667 ' 24].21428 '- 
15].0625 23(-20535 
14/-058333 22].19642 
13]-054133 - 211.1835 
12þ-05 20|.17857 
181-045333 19]. 16964. 
10,.041667 18].16071 
9| 9373 17}.15178 
8] -033333 16].14285 
7|.029166 , 15].13392 | 
6 .o25 © 14{.125 
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3]-2125 1109821 
2].008333 1oþ.o8928 
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2.000347 * 1.00893 
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| C weight... 
3ofaC 1-75 
1ofaC Þ|þ | | 
|. "ofaG Wag. Zaverdupeis 
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9] 562% 
8 
7] -437$ 
6 -375 ., 
$S| -3725. 
4 -2J ;1 
Zj {187 F- 
27 -125J©& 
1] 2025 
39 046375 | | 
. 29] .03125 | 
, I9} .o15625 | 
| Fourth Teblt of Tome. ___ Filth Table 7 Meaſure, Vike © 
Months. | Decamals of a Tear. | = / Tarals, Ells, &C. 
; T1- $1607 __ ; Decimals of a aT! 
{xo} 833gÞ © 5: Quarters, |, Tand,Bll, tee. | | 
RF 3 SR ST. [ 
; B8þ .66667 |. 2: "80Þ 
| 71 -3$333 bp I|.25 | 
Nails, | 
3j-1975 
_— | | 
11,0625 
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To make the Detimal. Tables aboveſaity for Shit. ' 
-. . ... Bangs, Petice and Farihings. 


- '6. Upon the third and foorth Rules of this 
Chapter is grounded the Calculation of the fore- 
going Tables; for if you conceive r Potrid or 20 
Shillings to be divided znto 10060 Parts; and then 
faying, if 20 de equal ro'10000, then 16 Shillngs 
(the half of 20} is equal to .5 
the half of 10, and ſo 5 Shik +5; 
tings the half of 105. is equal -'26=1:006 
to .25, the half of .5 or 50; ' | - Fog | 
and .o5 equals t Shilling, the '- y=25 
fifch of 25 is 5 5- add up the - /t—=05* 
interniediate Spaces of Shil- ' >, 
lings, and you nay make the Table for Shillings, 
which if yon conceive aCyphet to be amexed to 
the Number of aty' Sum of Shillings and take half 
thereof, you have the Decimal anſwering thereto. 
{Now t0 make the Table of Petice, you nay ſay, 
if ,05 be equal to 12 Perice, then is :025 equal to 
6- Pence, and 1004166, '&s. etal £0 one Periny ; 
which is no pure Decimal, but t may be continued 
' at pleaſure; now the inter- | 
mediate places of Petice ate &d. 
made up by Additionor Sub- - 1245 
ſtraCtion, thus, take the De= 6=,025 
citnal anſwering r Penny, and | $==,0215 
fubftract it from that anſwe- '  1=£,004166,Cc. 
ring 3 Pence, and it leaves - 606 
the Decimal anſwerifg 2 Pence tbe 00933 
&c, {0 of 4d. to Ve..0166666) & 6 utitt-f0 of 


33, 
reſt, 


3:43 Reduttion. of Chap..2. 
reſt, always noting thus much, That a perfect 
Decidtal-{which is always one-that ends with's) 
may- be one-of the two. you: add or ſubſtract to- 
gether. . 
-*- Again, if 1'Penny, or 4 Farthings be equal to 
| -» :::42:://- 0041666, then 2 Farthings 
- 4==-00.41666- mult. needs be, equal to 
.2—-0029833.. 0020833, and 1 Farthing e- 
L==;0010466: qual.to: .cot0416, and the 
Decimal. of 3-Farthings not 
expreſſed, is equal .z0; 0031249 by adding the 
Decimals of 2 and 1 Farthings together, and after 
this manner is the firſt Table of Decimals of Coin 
made: where note this, that asall perfe&t Decimals 
end with 5, and expreſs the true valve of the Fra- 
Ction; ſo all other Decimals: are. imperfect, -uot 
expreſling.the true value, though: they may want 
butvery little pf-Truth; to, the-helping whereof, 
you may continue them to what, mumber of Places . 
you pleaſe; (as: before hath' been ' faid) As: for 
Example ; the Decionl -of-1 Penny is .004.46, ſo 
likewiſe is it ,00416666, &s; and obſerve always 
in the end. of eyery Decimal, if the Figure that 
ſhould follaw jt beeither 5, or above 5, then aug- 
ment the laſt Figure by 1 ; ſo if you will uſes pla- 
ces for the Decimal of- : Pengoy, it will be .004157, 
the which . you ;will obſerye: in all. the. Tables 
following. -. -- > 63 St ate; {108 $Hives, 
7. Byt becauſe pounds are ſo eaſily reduced into 
Shillings by douþling, and /Shillings into Pence by 
halfing; therefore it is. far. better to make 1 Shill. 
the Integer ,/and from that the ſecond decimal 
Table of Engliſh -Gojp-is made,-with the Farthings 
: put 


_» > 
CI3-44 


tor, 
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put betwixt each Pemiy,ſo that this way the Pence 
and Farthings are ſuddenly expreſſed in 3 or' 4. 


Figures: | the making of this Table is after 'the 


ſame manner that the laſt was, / cuneriving: 1 Shild 


or 1.3 Pence to be equal '' 

to 100000, and the in-' ad 5913 _— 

termediate places with” - 12 = i.CO000 * 4 

Farthings are made up &' = 5" 

by Addition and Sub- © | g /—i25" 

{trattion, / as before. ' -- 1 => 33: : | 
And the Decimals'in 2:far==;0,4167 

the ſecond Tableſigni- © «i far.=.g2083 

fying Pence, and print- FEST 


ed in a greater Chara- 

Qer may likewiſe ſignifie ' the- Decimals' of the 
Ounces of a Pound Froy Weight;the Pound being 
12 Ounces anſwering the 12 Pence cortained in a 
Shilling. The'Decimals of the Penny Weights of 
the Pound Troy are at the latter 'end ofthe ſecond 
Table, and each ſixtþ Decimal of Grains, - 

The third Table contains the Decimals of A- 
verdupois great and little Weight; -the-Jntezer 
being an hundred weight in! the-firſt 3. and Quar- 
ters, Pounds, and quarters:of Pounds.are in De- 
cimals; and in the ſecond the. Inzeger is: a Pound, 
and Ounces and quarters of Ounces. Are in De- 
cimals, 

The fourth Table conſiſts of the Decimals of 
Time, wherein a'Year-is the Integer , and' the 
Manths and each fifth Day are in Decimals. 

'The fifth Table contains the Decimals of a Yard 
or-Ell: The making of theſe Tables is'as that -of 
Shillingzztherefors for your own uſe Foumey: cn 

ables 


pac our Pyrpp ſe. 
UG : theſe Tobles is £0 exprath ad 
Jenly the Deciwals anſmexing £0 ary of the unde- 
nominate Fractions; for if ;yovutake the Jecimal 
anſwering the Parts propounded » 9r_if; the 
Parts be co8)paunded , then adding their Decignals 
together itſhallex refs the Yalue of thatFraftionz 
As the pee 15 Shillngs rr) - 
0375530 roy Weight j$833335 / 

Shillings is 6h of 2 Fart\Bgs$ i 00298 5; © 

qg——— 41663.9f ; of gw 2 _ 19 Day 


IS .0273- 


- Alſonf 35 #, p91 4, 3s 78968. - Faye. 124 

- The Ontiqul of 15 4 14575, wt! 

\- The Decimal of gf i= 0375 1 OD 

- The Decimal.of 2 Farth. is i992Þ .- , 

Their Sum is pe 77 | 
of ig 914. 1 $570 "Y 


And theDecimid of ot ub fu: is = $166," For 
"The Decimal of.ig.ov. lis == 75! 
'i The Decimal of 16 PLÞ..38 == 0666 


1 Lakes & *1 


" Andrheie Symis the Deti- 2B 
m A hats 16'pab, - F = $166 


But for dy Praſkier, 1 Sonld einifethe Reg- 
der to uſe the ſecond Tabla of (Coin, where you 
A have the Repce and —_— ove' Wark, 

that by loſpeſtion only, only remembringts 
fonble chePougds Gf any fuck be) vichaCyphen 
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and add them to bhe Shillings ; As for. Example 
i” 7. .y 4, In Decals 1s 15 446; 3.00 the Devin 
of 37 1, 125. 14,4. 18632 5.9166; for 23.L 12.4. 
33-632 Shill. and ths Decimal, Anka GLOEKF 6. 
_ 3p 1521. 11.5-54.10 Decimals is 3051. 5::458, 
for 332 þ. 31 97 R, 3951 TWNNGh 20d The, Dom 
alot 574. 18.445 bes winery 
9. Thus have 4 ſhewed ho 
whether depominate or undeptin 
And now I ſhall ſhew you how tp kn 
FW, or Value exprelled by 2. rarer ny 
.. When It 1s required, to find bs Value,of aup 


iven Decima}, in the known Parts 'of, 

eight, Meaſure 3 Thisls theRals, ooo 

Multiply the given Decimal by the Unites of the 
next inferiour Denominatiog which are contained 
in an Integer or Unite thgts of the ſame Denomi- 
nation with the given Decimal; and look how ma- 
ny Places there are in the Progdyft more thanthere 
are in the given DecimalJq many Figures muſt be 
cut off from the left hand with daſh of the Pen for 
the Anſwer; and in the ſame'@nanner proceed till 
you have found out the Value of the given Decimal 
as low as you pleaſe, and at the laſt the Figures 
which remain on the right bland are Decimals of 
the loweſt Denomination that you have reduced 
the given Decimal to; an Example or two will 
make this Rule very plain. 


I. Example, - Hr 
- What js the Value of i845 /c Sterling 7: facie 


*. 


16. 4, 10 d, 3+J75..& 4 W 
E} W Firſt 


&% 


> 2037 ARGUE Eno, Rr « Mods Ne FD AK. 
Meet & _ oo 2% SUEDE CHE AG ri 


See the Oper act. 
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Firſt I multiply the given Decimal by 20 (the 
Skilliggs in a Pound) and the Prodadt is 16900, 
Which confiſteth th of places, and the given Deci- 
but of 3, w rel cut off 2 Figures on rhe 
Ke Hand,(which here is 16) for Shillings, and then 
multhply the remaining Figure which is 900 by 12, 
and the Produd' ist0800; wherefore (for the rea- 
- vel T-cut off 10 for Pence, and roy 
y 00 b the Farthings in a Penny) an 
theProduct Sk 4.6 ns, I cut off: the 3 for 


| Ls gs; and the 200 that ſtands on the right 


'is the edit of a Fatthing 3 ſo that the 
Value of the given, Lyrinadl # is 16 51 cd, 39% 200, 


2. Exqnple, 


What is the Value of .7458 /. Troy Weight ? 
| 02, P.Ws gr. 
facit 8—18—23.808. 
| Multiply by 12; 'by 20, and by 54, which are 
the _ viſions of a yound Troy Weight, obſer- 
ving 
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_ vingto cut off the Figure on the left hand of every 
Produ& as in the Firſt Example,and you have your 
deſire. See the following Work. 


7458 
I2 


23|8080 


16. But if you are to reduce a Decimal Fraction 
into a low Denomination, that is, into a Deno- 
mination having one or more Denominations be- 
tween it and the Decimal, you had beſt to do it 
by the Denominator of the leaſt Parts; as for 
Example : | 8H 

Let it be required to find the Value of .o1 25 /. 
in Pence ; here I conſider, that in a Pound there 
are 240 Pence, wherefore multiply .o125 by 240, 
and you will find its Value to be 3 4. See the 


Work following; | 


T T7 
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facit 3.0000 


11. But if you either make Tables as I have di- 
rected, or make uſe of che Tables here made, to 
expreſs the Value of any Decimal Fraction, you 
muſt do it thus ; 

If the Queſtion be in the firſt Table of Shillings, 
Pence, or Farthings, firſt ſeek out what Shillings 
are intimated by the 2-firſt Figures of the Deci- 
mal, and ſetting dowht the Shillings expreſſed, 
ſubſtraCt the Decimal ſignifying the ſaid Shillings 
from-the Decimal whoſe value you ſeek, and with 
the.Remainder : enter the Table containing the 
Detimalsof Pence, &c. ' As for Example, 


:i Efind: by the. firſt Table that .35; ſignifieth 7 5. 


and 0375 fignifieth 9 d.. 
Alſo .78958 ſignifieth 15 5. 9] d. 
+ 7. : The Decimal propoſed .58958 
The' Decimal of 15 5. fubſt. .75 
2143 9%; A536 03 21 03958 
The Decimal of the ſubſt.——.0375 . 


Rem.df the Decim.of 2 farth, 00208" 
4 T Y by , ka Þ » 
Likewiſe 


2% 
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' s, @ 
P Likewiſe .35312 is theDecimal of 11 00. 
| .$5=1 1 Shillings 
: .00312 == 3 Farthings. 
WM L. f, d. 


Alſo 32.3785 is equal to 32—11-—06} 
55 =11 Shlllings. , 


— 


.0285 
F-2 025 = ©6 Pence. - - 
pj | 0 | 
0035=3 Farthing. 


For the better underſtanding of Subſtraftion of 
- = _ Decimals conſult the fourth Chapter following. 

) But if you uſe the ſecond: Table, then you are 
S to account the Integers Shillings, reducing them 
na -þ to Pounds, halfing the Sum, and taking out the 
& | PenceardFarthings anſwering the Decimals. 


v. & 
So 3257.982 is the Decimal of 162—17—11* 
And 13250.416 is the Decim, of 662—10—o5 
Likewiſe 3051.4.581s the Dec. of 152 —11—05* 


If the Queſtion be of Troy Weight , then 
work as before, firſt with -Qunces, and then with 
penny Weights, and Grains, as 32.1,8166 Troy, is 
32 0, Og 0Z. 16Pp.w. ; 

8166 


F: 0266 =16p.w, 
Aaz2 CHAP: 
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CHAT B- 


Addition of Decimals. 


1." Here is little or-no; differeftice between Ad- 

dition of Decimals and Addition of Inte- 
gers, only in ſetting down of the Numbers; where 
note, thatas in Integers Unites are fet in one File, 
Tens in another, &c. ſo in Decimals you are to 
place Primes in oneFile, - Seconds in ayother, &c. 
And then the Operation is in every Reſpect the 
{ame with that of Addition in Integers; as in the 
tollowing Example. where it is required to add 
-347 to .4.865, the given Decimals are to be placed 


+347 +347 
Thus 865 Not thus 4865 


Sum 8335 


2. If when you have added your Decimals to- 
cether you are to carry any Tens from the Primes, 
they are to be added to the Integers ; if the Num- 
bers given to be added are mixt Numbers, other- 
wiſe they are to be placed for Integers; as in 
the following Exampies:. | 


e745 


LY 
[4 
oe 
> 

: 
A 
: 
= 
x, 

: 
[ 
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$7458 hw cnt |, -©3976 
#38 ::277 74) 51. 9765 
79857 689 +843 
4.8 «9847 7 
Sum 2.65837 3-3137 "> = 
4 34524 


Examples of Addition of mixt Numbers, 


3542-12 | 39.0123 9.4 

492.9125. <q 48.07 
91.781 4 918.925- _ "1684-983 
5189.8921 - "32.7891 4390.8634 
ſum 93 16.7956 f 998:2.364  4$13:3164 


3. But here yow are diligently to obſerve that 
the Decimals to be added be of one Denomination, 
or ſo reduced before any Operation can be perfor- 
med ; As for Example, Suppoſe you wereito add 
759 |. and 387 s. together ,. :it would be:abſurd 
to offer to perform the--Work - before the 
Fractions are reduced to one Denominatiofi, which 
to do, this is the Rule, viz.- According -to the 5th, 
Rule of Chap. 2. Multiply .759/. by 20, and the 
Produdt giveth 15.180 Shillings, and now are the 
given Fraftions both of one Denomination, vx. 
both Decimals of a Shilling and the Work of Addi- 
Lion may be performed as followeth. *, '--': 

15.180 h | 


$387 


GH: 15-567 | Aa 3 * &o 
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' So that the Sum of the given Decimals is 1 5.1.56 g 
Shilling: The like is to be obſerved in any other 
Decimals given to be added. 


—_— 


C H A P. IV. 
NR r- V7 tk \5 Ak ._ \ 
Subſtraction of Decimal Fractions. 

Here iy no Difference between Subſtra- 
MW cionwdt-Integers, and that of Deci- 
- — —2A-- malsand-mixt Numbers, if you ob- 
Ferre: td.place Unites/under Unites, &c. Primes 
under Primes, Seconds under Seconds, &c. placing 
[the biggeſt Number uppermoſt, as in the follow- 
ing Examples. 5 20.90 bobby ws 


' C:From 13455789 $38275.00019 


' 11 Subſtratt 1215812 4538.0057 
1! "iil77 Rem, 121.9968 533636-99449 


17 93:Tf the decimal FraCtions have not an equal 
Number of Places,' the Vacancies are to be ſupplied 

- with Cyphers,' or tobe underſtood to: be ſo ſup- 
plied, eſpecially in the upper Number. | 
' Let it be required to ſubſtraCt 43.6374. from 
472.,four Cyphers are to be annexed to the greater; 
as you ſee in the following Work. 

G NS» | from 


: - P , 
Tir CL BEGUN a Pa A 2c ty 
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| from 472.0000 ' 
ſubſtratt 43-6374 


"Rem. 428.3626 : 


Or to be ſuppoſed to be ſo annexed;thus, 
from 472 
ſubſtrat# 4.36374 _ 


Remains 428.3626 


More INN #i Fn. 
From 65.2 | | or: $5 $50 532.64. 
ſubſtr. 48-375 | "hs 048-375 214 
Rem. 16.825 16.825 | 318.64. 


© —— 


3. Asi in Addition, { in SnbſtraCtion *the de. 
cimals given mult be of one Denomination;'or ſo 
reduced before Subſtraftion can be made, as 10 the 
following Example, | 

| et it be required to ſubtract 2947 5: from 

6865. © 

CC Example the Decimal from whencs Sub- 
tration is to be made is the Decimal of a Pound, 
and the Number to be ſubtracted is the'Decimal of 
a Shilling , therefore before SubſtraCtion: can be 
made, you mult multiply .4.865 {. by 20 and the 
Product will be 9.7300 Shillings, and then making 
SubtraCtion,the Remainder will be 8.783 Shillings, 
as by the following Operation appeareth, 

Aa 4. «4.865 1, 
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L 
4865 
20 


from 9/7300 
ſubtratt .947 


remains 8. 783 Shillings. 


CHAP. V. 


Multiplication of Decimal Fractions. 


uy Multiplication of Decimals, the Multiplier 
is to be placed under the Multiplicand in eve- 
ry reſpect as if they were all Integers, without any 
reſpect to them as Decimals or mixt Numbers, 
then let the Operation be performed i in like manner 
as in whole Numbers, which being finiſhed the 
Value of the Product is diſcovered by this general 
Rule. 

Look how many decimal Places there are in the 
Multiplicand and Multiplier, ſo many decimal pla- 
ces there muſt be in the Produtet. 


Examples. 
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Examples. 
233.645 7533 
821.75 5689 
— _ — 
1193225 67842 
16705FIS 60304. 
238645 | 4.5228 
477290 37690 
I909160 = — — 


— — 42893632 
Prod. 196106 52875 


_— —— 


In the firſt of theſe Examples 5 Decimals are 
cut off, for ſo many decimal Places there are in 
the Multiplicand and Multiplier, the like in the - 
| ſecond Example, the Number of Places being 8, - 

2. But if after Multiplication is ended, , the 
ProduCt conſiſt not of as many Places as there 
are decimal Places in the Multiplicand and Multi- 
plier, then muſt you ſupply the defect of the Pro- 
duct by prefixing Cyphers ; as in theſe following 
Examples, 


Ex. t. Ex.2. Ex. 3. 
0023 005 123.0I 
0003 03 0021 
.00000069 .COO1 5 I23.0L 

gm — c— 24602 
2583 21 


la 


— — CC EE EI Es wet ro a AA OO 
4 SF 
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In the firſt of theſe Zxamples, after I have fini- 
ſhed Multiplication I find in the; Product 69, but 
it ought by.the general Rule toconſfilt of 8 Places, 
for ſo many thereare In the Multiplicand and Mul- 
tiplier , therefore to make them up 8 Places, I 
prefix to, 6g. ſix Cyphers, and then there is 
.©0000069 OT \ccooeoss FOr the true Product, 

The ſame is to be underſtood of the ſecond 
Example. | 

In the third Example, though the Multiplicand 
bea mixt Number. yet is not the Product, becauſe 
in both the Fadors there are 6 decimal Places, and 
the Fatus or Produ@ hath 6 Places, and therefore 
it is a pure Decimal; and if the Multiplicand had 
been 23.01 andthe Multiplier the ſame as before, 
wiz, .0021 then would the Product have” been 
04832 r- | | HAY 
- - The Confideration of this Praftice will be of 
ggeat Uſe in Diviſion of Decimals. | 


A 
myo wy — 


CHAP, VI. 
| Diviſion of Decimal Fractions, 


1. NEcimal Parts, whether mixt or pure, are 
Y to be divided, as to the manner of the 
Work as if they were whole Numbers, the main 
Difficulty lying in Diſcovering the Value of the 
Quotient, after Diviſion is ended. Now to m"_ 
| wanat 
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what Number of Decimal Parts there are in the 
Quotient, obſerve this Re z | ; 
That there muſt be as many places of Decimal Parts 


' #n the Diviſor and the Quotient as there are in the 


Dividend. 
The Dividend being in Effect the Product ; and 


_ the Diviſor and the Quotient the Multiplicand and 


Multiplier. ms 

2. Therefore when it is required to divide a 
pure Decimal, or a mixt Number, by a Decimal 
or mixt Number, be ſure there be more decimal 
Places in the Dividend (or made ſo by annexing 
Cyphers) than in the Diviſor, and ſo much as the 
Exceſs is ſo many decimal Places will there be in 
the Quotient z and if the decimal Places in the 
Dividend and the Diviſor are equal, the Quotient 
will be wholly integral. | "od, A PIR 

The foregoing Rule will eaſily be nnderſtood by 
a few Examples. Fon 


1. Example. 


Let it be required to divide 574.4.3692 by 28 643 
the Quotient will be 27.049. See the following 


Work. 


{ 
} 


28.64) 
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28.64) 774-43692 (27.040 | 


. (1132) 


: - According to. the Rule- there. being 5 Decimal 
Places in the Dividend, and 2 in the Diviſor, there 
.mulſt. be 3 in the Quotient, for you muſt make up 
thePlaces of the Decimals of the Quotient and the 

-Diviſor equal to that of the Dividend ; and if you 
Had made one decimal Place more in the Dividend 
by annexing of a Cypher thereto; then the Quo- 
tient would have been 27.0404 as you may prove at 
your Leiſure. 

__- And if there be no decimal Places in the Divi- 
dend, but only in the Divifor, add as many Cy- 
Phers to the Dividend as you pleaſe, be ſure as ' 
many at leaſt, or more than there be decimal Pla- 
ces in the Diviſor, and work as before. 


2. Examp. Divide 32 by 5.71 


5-71) 32.c0 (5 
28 55 


— 
» 


3 45 


y— 


$0 
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So that here the Quotient 1s 5 Integers becauſe 
the decimal Places in the Dividend and Diviſor 
were equal; but if you had annexed 3 Cyphers 
to the  Diridead, the Quotient would have been 
5: 6, & 

3. Example, 


_ Divide 32 by 5.71, the Quotient will be 
$6.04, &c. 

In *the Diviſor there are 2 decimal Places and 
none in the Dividend, therefore annex 5 Cyphers 
thereto, and then there will be three decimal Pla- 
ces in the Quotienf, becauſe the Exceſs of decimal 
Places in the Dividend above that of the Diviſor is 
three, See the Operation. 


5-71) 32.00000 (5.604. 
28 55 y 
3 450 
3 426 
2400 | 
2284. 
(116) 


. And ifall the decimal Places inthe Quotient 
nl the decimal Places in the Diviſor will not a- 
mount to as many as' there are decimal Places in 
the Dividend, then after Diviſion is made, place 


Cyphers before the Figures in the Quotient until. 


the Rule be made good, and the decimal Places 
compleated. 


4» Exarnp. 


l} 


ji 


| 
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| 4. Example. f 


"What is the Quotient of 77443692 being divi- 
ded by 286.4 ? facit .027040. 

In this Example there is but one decimal Place in 
the Diviſor, and 7 inthe Dividend, therefore there 
muſt be 6 Decimals in the Quotientz but when 
Diviſion is ended there is but 5 Figures in the Quo- 
tient, viz. 27040, wherefore to compleat them I 
prefix a Cypher thereto, and it makes .027040, 
which is the true Quotient. See the Work. 


7 286.4) 1.744.3692 (.027040 


5. Example, 


Divide .77443692 by 2864. facit .00027040. 
In this Example the Dividend and Diviſor con- 
ſilt of the fame Figures with the fourth Example, 
but only the, decimal places differ, there being, $ 
Decimals in the Dividend, and not one in the Di- 
viſor, therefore muſt there: be 8 decimal Places in 
the Quotient ; but after Diviſion is ended, the 
Quotient is the ſame with the Quotient in the laſt 
Example, 


— —_ as - CS ”— 
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Example, viz. (27040) conſiſting of 5 Places, | 
wherefore to compleat them 8, F prefix 3 Cyphers 
thereto and it makes .00027040 for the true Quo- 
tient ſought. Adore Examples of Diviſion in Deci- 
mals may be ſuch as follom, 


6. Example. 


Ss * » +4 ® 


7. Example, 
0024) 834696 ' (34779 


8.Examp. 
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Chap. 6: 


$. Example. | | 


- << 4% 


. And thus much ſhall 
mal Fractions. 


ſerve for Diviſion of deti- 


I might proceed to give ſome Examples of Deci- 


mals in the Golden: Rule, 
cient for the meaneſt Ca 
as altogether needleſs, 


&'c. but theſe being ſuffi 
pacity, I ſhall neglect that 


EE AA 
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GH. AP....vN.. - 
Of Compound Intereſt. - _ + 4 


T the End of this Book there are” certain 
Tables for Reſolving all Queſtions -cotcern-/ 
ing Intereſt of Money, and Aniiries,,” madear the 
ſeveral Rates per Centum, per Annumthereinmen- 
tioned. ITY | 2511] 29 
Now we ſhall conſider theſe Tables in their' 
Conſtruction, Explication, and Uſe, and firſt of 
their Conſtruction. | 
1. The Increaſe of Uſe upon Ule is after a Geo. 
metrical Proportion continued, therefore the fir{t 
Table is nothing elſe but the Continuing of che 
Terms in a Geometrical Progreſlion for each Year, 
as 108 for the firſt year, 116464, for the ſecond, 
&c. But todo it for. Half years and Quarters, 
you muit find a mean proportial hetwixt 109. 1c8. 
by taking the ſquare Root of: 10800, which, is 
103923, and betwixt 100 and 103,923, which is 
101,942, &c. now having the two firſt Terms 
LcO. 1014942, &c,. youare to. continue it out. for 
quarters of years, What is, {aid here for 8 per C. 
is done for the reſt of 6 per C.. 7perC. &c. The ' 


| ſecond Table is a continual Propo: tion decreaſing. 


The third Table increaſing: and thus much for che 
Conſtruttion, now tothe Explanarion. 

2. The firſt Table gives the Intereſt of 1 U. after 
the rates 5,6,61, 63, 7, 753 7:43, 8 per C. As for 
Example, the Uls of 1 1. forborn for 7 years is 


Bb THEY 
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117138, thatis 1 /. 14 5. 3d. per Centum, for every 
year 10 39 years*: p4 s fore x4mple, the,Uſe of 1001. 
for halfa year is'1 C *925, which By th the firſt Table 
of the Decimal of Pounds (to be uſed in this 
Work) is 103 1. 1844 644alnoft,) and not 104 /, 
aS is uſually taken, The ſame Table gives you 
the Uſe of 10 1::-if:ygu-cut off, one Fjgpre after the 
Comma ith your, ſeparating Line, and. if 1901, 
of two: ec. 1d us; wil of. 1 0061. 'and this: 1s t9, 
be obſerved aswwell yo this as in the. reſt of the Ta- 
bles that if the Principal, whoſe Intereſt you ſeek, 
beaboye 1 4. you remove the Comma or ſeparating 
Line: Accordingly the ſecond Table ſhewerth whay 
1.10. 1007. due at the end of any,year or quarter. 
is worgrinteady money.. The Uſes of the reſt of 
the Tables appear; __ 3heir Sy perleripraans 'and by 
WeY Utes A: <= 


7 bg feof F fi [77 Table. 


Prop.' T1: To know”, hat the Imereſt of - any Sum of 

Money put out for any Number of years Carcordibid 
- 1 the Rates in uae will a amount unto'at the 
| #4 thereof.” | 


--Mutriply the Sort a open ledvy the Number 
. inthe. Tables (obferying the Rules for Decimals) | 
and the ProdaCt is the Anſwer. For a5 'r. isto the 
Tables Number, fo is' the Sum propoſed, to the 
Anfuer. And this Rule. i is to be obſerved for all 
the. 1 ables. Ns | 


©) __ = . its Ya - -» 2527-64 
- + ; = h "Y ; £& ' 
4: 22£3y I 76t grout + 1 1G 23ll 113 APRN 
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Example, © 


If 8421. 6d. be put out for 3 years at Compound 
Intereſt, what is it worth? or whatis the Principal 
and Gain after 8 /. per Cent.? Anſwer, 1060. 14 5. 
2 d. | $ 

1] 597t _ The Table Number an- 


$421025 ſwering to 3 years, 
"7 OI 
23D 09-50 
25J194 «+ » 
503884... 
10077680, 


1060|7073 


If the Queſtion be for Years and Months, firſt 
ſeek the Intereſt for Years, and then the Months. 


Example. 


At 6 per Cent, what is the Intereſt of 52 /. 12 5. 
after 5 yearsand 5 months? Anſw. 99 1.--10--8. 

Firſt I take the Tab. Number for $5 years 
1,33822, and multiply it by 72|s_ it poduceth the 
Intereſt 97|1647 for 5 years, the waich I multiply 
by the Tab. Numb. for 5 months, viz. 11014576 it. 
produceth 99[5347. | | 
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Oper. 1133822 9711547 
72|6 1110245 
: Journ '. a$91 «+. 
267644. 3884\ -.- , 
936754 19431] -- 
SW154772 971547] + 
9915347 


2. The Uſe of the ſecond Table: 


Prop. 2. To know the Value of any Sum of Money 
which is due after a Number of Years or Months, 


The Work is done as before ; as for Example, 
in rates of 8 per C. 

Qweſt. 1. What is the preſent Worth or Value 
of 7501. 4 5. 3 d. due at the end of 7 years? Anſw, 
430l.105. | 

Queſt. 2. What is the preſent Value of 81. 2 5. 
due at 9 years hence and 1? Anſw.391. 05. 9 4d. 

Queſt, 3. What is the preſent Value of 5 /. 11 -. 
6 4. duear the end'of two years 3 quarters in ready 
Money ? Anſw. 41. 105.0 d. - 


3. The Uſe of the third Table. 

Prop. 3. To know the Value of any Annuity or yea 
= Payment. inready Money. } 
1.Example. 

"There is an Annuity of 61. 10 5. 4 d. per annum, 


z endure for 12 years, what is it worth in ready 
* Money? 


_ 
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Money ? Anſw. q9/. 25.2 d. after 8:in the C. 


2. Example. 


What is a Leaſe of 142- {+ 6-5. the year, toen- 
dure for 7 years, worth in ready Money ? Aniwer, 
7394. 11 5. 3d. afrer 8in theG.. 2 

And in all theſe Propoſitions the Queſtions may . 
put on the Principal or any of the other Terms, 
for becauſein the firſt Propoſition it was put thus ; 
If 1 /. Principal come to 11259 in 3 years, what ſhall 
842225 Principal come to? Anſw. 1060|7089 by 
Multiplication as before. ;. + 260 
' Or: If 14259 comeof 1 /. Principal, what did 
1060|7089 come of? Anſ. 842/025 Principal; which 


Variety may beobſerved in the reſt. 


Many other Concluſions arife from theſe Tables, 


-but becauſe 1 work them far more eaſie by the L0- 


gorithms in the Tradt thereof following, 1 ſhall ſay 
no more thereof. 7 £0 


beer <0 FO Bb's- 7 1. Table 


EC d able of Compound Intereſt, Jewing the Uſe - 


y * 
, 


+] +» 


te chad 


+: 


6, in C. 


6: in C. 


os C. 


1; ; 1,05000, 1,06009 TE 06250, 1,066 66 
2 J,102501 1, 12360 I rs et 1,1 8778 
3 1515762 /1 19906! 1 $#9946| 1,2 363 


4 t,21 550 ,2614711,2744.3) 


1,294.54 |1 


1927 28! 1,33 


34.099 bo oabal 1,43871, 


Fa Fo91o 1150 
# potss 5g 


L l4,35408: 1,38084]- 


1,07090 
I 214499 
1422504 
431078 
24925. 


1.52863. 


I 147289] 1 
T 157tog] 


H02412 197 83] 


$5 1g2308 


P1903! 


FH Ke 3353 1,90672 


199074 
1.00 
Rove 
[ Ts 


x 


At $$7WP34. 5 es 203383]. 
AAilhs 06 6. 2,944+Þ: 3306989 2416942: 
13 1,88565 2413293 219936 231 495 
241 ASD2Q93: 2326099 2433671 oufBg4 [4 
1% 3979318239656 2:48275-120632. 39, 
16 agi8287; 2,54035 2465793420840; 2 
17 2,29203 2,69277 2,80282| 399563 
18 2,40662 2 85434 2,97797 [32+ 9534 
15 2,52695 
20 2,65329 


34207 :3 3,35185 


Ss 0485 
[225219 
2,4£984. 
257853 
275998 


2,95216 


351.5884 


3537993 


'3 63558 { 3,86968 


1,96715 | 


339956 3457197 3357795 
22 2,92526 3,60353 379522 14,1 3649 
23 3,07152 3,81975 4393242 j4241225 
24.3-22510 4C4893 492 3444 {47641 
25 3 238636 4,29187. 4,55222 {502017 


21 2,78596 


448040 
4574052 
5,97236 
$442743 


26 3455567! 4549384383673 [5935484 
27 373346 492234 |5,1390}3 5,71 183 
28 3,92012 $5,11168{5,46022 |[6,0926 
29 411613 5,41839,5,80148|6,49879 


580735 
6,213'6 


Ty1 1425 


39 432194 5374349 6,164c8"6,93205 


7,61225 


4314056 


6,64883- 


TR I 2 BS. =o FE _—_ 


of xd $1 of. _— forbir {off Yeat 
4 nh E's; -F c. 
"417 C. 2.1n C. 2 *n '©.E 


1 
E[2: . 


q "I" 


+1 14796} 


T,0769 ;1 1,080061 ; 
151 $976, 1y16640/ 


4H -22995 1,34897 1,2597 t|+ 


alr,3198i 
SE. 141194 


he 196 236049 _3 
154485 111,4693J 6 


6 151279! 
211,62085| 
8 173662| 
$\1 ,$6066!. 

IC 1,993 571240 


11]2,13597 
202 


14 2,45201 


a $4 


3,01586' 


203,97433] 


,28854 2,43341|2,5181 


0134039271351 721 7] 


13;79598 3,99602 


1,55994'7 3586 57] 
156799 [1 1,71282! 5 
1580916] t ;85293' K- 
1,94832{1,99900 1! 
23098 19 2,1 5893! 


2,35959 m4 


2562000 2,71 962[-3 
2,82218[2,93719 


3;27306 3,42594. 
3:52484(3,70002 


408798 4,31570 


#3 0 Mont 
mn C, 6! inC 


6 in C, 


au ,0040 
'1,00816 

1,012.27 
aſt01639]! 
102054 


a1 ,028$87 


1,03717 
1,04149 
1,04374 


651nC\7 


211;0- o81} 


41* [02174]! 
5 1,02725|1 
511,03279 
711,03336 
811,04396 
91104959} 
110{1,0 3525 
I 1}: ,06094. 


4'1 ,00539 
r,01626 


1,02469 [ 


g/1,033J oG61H 


[rope 


t,o1467 
1,o1g61 

102457 
02956 
1,03457 
»03961 
r,04467 
1504975 
0 105486 


in C. 


bs. 


1,00505 
8j1,01015 
1,01527 
1,02041 
192558 
t,03078 
1,03599 
[,04124 
1,04651 
[,051 32 
[,05714 


7, in C 


1,00565 
»01:134 
1,01795 
1,02281|l 
1,028 1,02559 


1,03441 
1,04025 
1,04614 
05205 
1,053o0[l 
1,06298|1 


[,00576 


1,oI156 
1,0h7 39 
[,01376 


1,029 16 
1,03509 
1;04106 
1,047 07 


ft,O581T 


03917 
1,06528 


444024 4. 4466096 1 


294 2582114741095, 03383\— 
4356235 


2 $4,88826 
245374'9 
25 5,S1152 


50&F79$44265 4 - 


92985 45,87 146," 


7:31inC 
J ,00619] 


8 in C. 
1,00643 


1,012.43 


es 


3 1,018691,01943 


$,921:5 1- 6,341 t9 41,02501 1,02595- 


6,37701 6,848.48 5 


2616,012346,867555,39535' $1593775 
2516,441797,395827,08806 7; 
54+ 79 2 9 j "J®) 


28[6,901 92 


 2917,39492 


3017,92313 


m__ 


7,96473 8,62711; 
8,57740,0,31727 ro 


9.237201j10 06266 11 


1,03136 


1,04417 
1,05064 
1,05715 
1,06370 
1.07029 
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i,03150 


1,03925 
[0459 | 
1,05265 
1,0594, | 
l ,0662F| 


1.07399 


I. Fable 


© a VR 66. Is = [229K 


10 


Os 
- +9523B 


| 486384 


378353 


C 16 im C. 


390703Z 


132272 


274726 


+94-339 
38999 
»83962 
3479209 


6, in C. 
94117 
,$8z81 
33337" 
4,784.66 
372851 


of Compound Intereſt diſcounted, or 
| mhet exy Sumof Money at the endof any 
6; m C. 


7 in OC. 


393750 
437890 


3823971 


»7 7247 
272419 


593458. 


557344 
»81629 
,76289 
471299 


964461 


374621 
371068 
167684. 


35139" 


979496 
966505 
162741 
59185 
2553839 


69507 
96 54.18 
561570 
457948 
254539 


967893 
263059 
559672 
35 3942 


$32446f 


266634 
362274 
- 458201 


5254393 


5<B835 - 


253468 
»5 56 54 
353032 
950506 
4.8102 


2295309 


243811 
24.3629 
241952 
239573, 
237580 


252678 


149097 | 
46334} 3454-70 


244250] 


241726 


239364 | 
237136; 
935035 
93305r 
_ 431180 


1.929745 


931331 
»43312 


»42795 
242 278 


437904} 


235678 
233580 


43 160g. 


24:91 68 


46995} 


243214 
540313 


_23793) 


235607 
33338. 


33 1295 
929339 


327506 


»473c9 
24440t 
2414.96 | 
38781. 
230244 * 

233874: 


1657 
Yo58e 


427650. 


325842 


2335894 22 


934-155 


232557 
43106 


2294-5 
327750 


92679. 


524698 


,23290| 


$2 7995 
$26 349 
224799 
323340 


28124 
26735 
25529 
224295 
223 138) 


,21981 


520736 


219563 
18455 
rhe 


220675 
219459, 

"18314 

17237; 


; 
916223} 


921907 


25736 
2241.75 
222664 
921247 


219919 


18674 
917507 
16413 
15387 

3144<35 


324151 
222571 


230 1C94 - 


»197T5 
21 8424 
217419 
416093 
415040 
14956 


213136 


ha 


FR EC gue 4 


DR PERRY 


| Tears or Months is worthin ready Money, : | 


7 | 
fir: in C.7,2 in C8 in C. 2] in C6 in C w CiSG 
if 593333 53 292857] 492593] 2 99594 99515] | 99436 
2} » 0 oded 2 585734] 3] 98787] 498554} 9 
3| 481303 ,80065| ,79383] 4| ,98387| 98076}. ,97999 
4 "75883 374346 373503] 2979 7l. »979go1 :97595 
 5| 370824 169036] ,65058]| 6| 971941966581] 197014 
6] ,66103 ,64105| ,6 63017] 4 196799981898] 96525 
61696 9826 I 5 07! »957239 96039 
7 » 2595 259349] 9]. ;96046],952602]. 95555 
8] 457583] 255274] 254926110}, 95620 947989], 95073 
9] 353744 57 326| ,50025|T2 194394 
10] 250161! ,47659| 46319] þ;inC.7 inCl7;inC, 
1] 246817 244255] +42388[ 1] ",99437| 99426 
121.2436 96, 341094 239771 +98878] ,98356 
I4 38064. 235433 434046 19777 397766 
15] »35526]_32902] 231524 Se 227464 - 
16 233158 239552 229189 SY 955g 
| 17] 230947] 428370] 427926 1955851 .,95505 
18] ,28884| ,:634.3| 25925] ? ' 295951] ,94957 
19] »*6958]. ,24462|-423171], 294513] 94412 
20| 425161] ,227t5} 221455 Foe 9990 93877 
| ,23484| 421092 * 70866|_[72219 C1 in C. 
22|.,21918 219585 ey 9038 99961) 
23]. 220457 ,18186| ,17031 998772] 490725 
24| 319908 16887] ,15779 : pd = 
25 17820 15681 14602] 5] .96959 29684; 
25| ,1663:| 414561] ,13530 6| ,96362] ,96225] . 
27|.415523] 413521],,12519]| / 195769] 956090 . 
29, 313523 211658] ,10733 16 "24021 — 
30 $12621 ,10826|- ,09937 11]-,9343 ,93388. 


rit:* "Tiblt,"fhewing what an Anniity i is worth 


F#..O:. >6In;C7/f 645 in C., FLACK |.7i" C gy -? 
SASH |w94339) 194117) 93457 
$5949 k333 9} 1,82698 ] 1:85 457 

F725 BEI FO lf 2600091 x 2,6243t 

FoF[ 3485109} 344536113 3338921 
$3230! 4218487 4 | 4of fOO19 

| 073 |} 4387894} 4: "42 76553 
Cd nk i names 

of 6,14 2 

"<,8016g9 6272849) 6; 63h pete 

7236008} 727369, [7413309] 71933 5B 
0641] 7,83887] 7,78766! (5562457 7649867. 
6525] 338584] 8.27013] |B,08572] ack | 
9$,39357] 3.85268] 8,72482| (8351787 3.35765 
864, 9228499]. 9:1 5277] 8492300] 54546 
79659 _Hp122 - 9355555| 19330281] "S105Qr. 
_ 9:93463] 956588 9444565 

heh be (EY Oden aty Ree 

, | 43050 qL0,0590 
3, REA I; 19,94 326 (04o9 10:23559 

30 hog 1 1,446992]71,24072/19,;8741 1110, 5040r 
Te TT Ry TIE: GER 
7 37311 1,z00F 2.4 * 
23, 132 4hdep 12430337/12 "03216|61,5003 7 t1;2721$ 
24 13,7 694 »35035)12,26556|1 1,61285'11,40935 © 
25 14,0þF942 228335 F2,48523/1 [2,01205/71 r1,05 358 
26 14,373 181 300316 12,69199 12419579 11,82577 
27 MO 7 IrNe 993 12,8865712,77387|1 1.09671 « 
28 14,8 2:] 33496 16113,0697112,57890 t2;"37911 
29 15,1 [207 1 3, $9072113,24208 12, 6318812427767 
3015-37245; 226483 ELLE UTE 2.83613 kt t 
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in ready Money. 
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711 | $08 


993333 
1,00.44.4 
2,61748 
3,37632 

_ 4,08456 


73inC. | 83 inC. 


192557 
1,79082 
2,59147 
3533493 
44502530 


43745359 
$,30255 
5493838 
6,47592 
0,97743 
7244 56C 
7,88256 
8,29039 
8,67103 


wo 6 knw rol 


O 


q 4456635 


5426161 


5281435 
6,32761 


6,80421 


7424076 
7565771 
8,03930 
8,39364 
2.72266 


292 592]. 
1,78326 
2,5J7711 
3,31212 


_ 3,99271 


4,62288 


520637 
$574663 
6,24688 
6,71008 


7,13896 
753608 
790377 
8,2 1433 
8,55948 


935797 
$,460735 
9,956 109 
19 10,22578 


II1 
12 
13 
I+ 
15| 0,02029 
16| 
17 
13 


20 10,47739 


9,0251g 
o9,31189 
957 533 
9451994 
10,94709 


21 1O,7I232 
22 10,031.42 
23 11,13599 
24 11,32692 
25 11,5OF13 


10,25801 
10,45387 
10,63573 
10,2846 1 
10,96142 


8.35137 
9,12164 
0,37188 
9,90359 
9,818 '3 
10,01630 
10,2CO75 
i0,37106 
10,52876 
10,6777 


26;11,67145 
27'11,32669 


28 11,97157 


29|12,10631 
30] 12,23302 


The End of the Second Book, 


I i,i 0704 
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SHEWING the USE of the 


Logarithms 


In a far more eaſie Manner than for: 
merly : As alſo general Rules by 
them for Compound Intereft, Annuities, 
Cc. at any Rate deſired. 
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By FO YN HAWKINS, Schoolmaſter 
at St. George's Church in Southwark. 
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Printed for Obadiah Blagrave at the Bear _ 
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The Uſe 
1950, 13 01 4% tn xx 917319 Att 
EIA 2113 4 1gitiDevewis miidy hruo! 

- Sed. 1. Of the Logarabms..r: 
LH WOULD CI IUSNM ONT (il Eh gSfin: 

The Canon of Logarithms 7s in every May's 
Hand, but their perfett Ofe* in Decimal 
Fractions Fyown to a few: 'T| herefore what 
Mr. Qughtred hath briefly delivered in 
his Clavis .concerning them .and , Compound 
Intereſt with Annuities, I have amplified 
with Examples, being of ſingular Ofe and 

| Speedy Performance, © "IT 


LAH E-.Logarithm of any Number is found 


out in the Canon thus; under the:Tislte - 


0 4. ſeek ont the Number propoſed, and 
- the Number of Figures. anſwering/ith« 


der the Tittle of Log. is the Logarithm deſired + - 


Example. ©. SY 

-. The Logarithm of 34 is 1.53148, and of 3454 
Is 3-53832s > 24 {144 34 $0 Ano oor 
The firſt Figure of every Logarithm which is 
ſeparated from the reſt by a Port , may fitly be 
termed the /ndex, becauſe it ſheweth how. many 
Places the Integer ſignified by ſach Logarithm con- 
ſiſteth of, viz. it, ſheweth haw. far -it is diſtaat. 
from Unity : Therefore whethes the Number pro. 
poſed be Whole, Mixt, or Decimal, find out the 
Logarithm;to it as if it were awhols:Nymber, and 
then according 'to, the; Diſtance from: Uaizy of E. 


% 
- 


* 


of the Loganz8huhk = 183. 


3% The Uſe of the Logarithms. 

firſt Figure prefix an Index to the Logarithms 
found, which always differ as the Nature of your 
Number doth; though the Logarithms may be the 
ſame, as in the Examples following. 


Numb. | Logarithms. 
3571» 3-5359279 
3571 1.55279 
3*571 0.55279 

_ ©003571- 355279: 


Note that-the ſame Logariehms ſerve, but the /n- 
dex alters according to the Nature of the firſt Fi- 
gure of the Number ; for in the firſt the Figure 3 
1s the third from Unity, therefore the Index of 
the Zog. is 3, but inthe laſt it is 7 negative becauſe 
Decimals. © | 
\'2.. If the Logarithm be given, . and the Number 
anſwering it 'be deſired, ſeek among the Loga- 
rithms where the Index is growl (negleCting for: 
the moſt part the Index of the Log. propoſed) for 
it, and ſet down the Number anſwering, which 
muſt be ordered according to its own Index, what 
Integers, Decimals, or Mixt muſt be kept? 


_ As for Example. 


© Suppoſe the Zog. 2.57825 were propoſed to find 
recording War dtr, Ll look be this Log. un- 
der the Index 4, if my Canon give leave, and find 
the Number 37866, which according to the Index 
21s 378.66. | 
-Ljkewiſe the 'Number anſwering 1.64245 is 
4409930, which 4#ccording to the Index 1, is 44 1n- 
repers. Likewiſe 


Rey 


. 
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Likewiſe the Number anſwering this Logarithm 


272028 is 052515 
to—'372028 is ©00525 15 
to— 172028 1852515, 


Thus much concerning the finding of the Loge+ 


_ rithms of Numbers: 


3. Toadd two Logarithms together, or ſub- 
tract one from another, .is the ſame with Multi- 
plication and Diviſion in vulgar Arithmetick, and 
In it there is no Difficulty if the. Indices be not Ne- 
gatlVe,; | \ 7 


As for Example, 
Add 2.57832 Sub. 2.57832 
4 1-625 1.7 7+ $4815 1.62517, Yd 
rw 44312 \. 41097] 10 TER and 
. 1: $+20349 0.9531S.;,. ... 


But if the Indices be Negative, work thenl 4s. 
was taught before, changing the Nature © ® he, 
lower in SubſhraQion z but -remember, that if;iti 
Addition you carry any Tenths they are. Affritia- 
tive, but in SnbſtraCtion if - you borrow one, ac- 


count the higher one leſs in Value by Negation, as 


if it be 2 acconnt it 1, if z acconnt. it 3. 
2 $1) G3 


Cc. Addition, 
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an 1 © Hadition, 
(i). (2d) (34) 
2.05582 Rs .39794 2.15836 
58 T.8-506 1.87506 
vs 4.64103 I. 27390 , 2.03342 
4 87 (»- oe 223724 8 
Mc of 2.69897 1+87506, 
the Produtt. }-3 25:7403 2 69897 
: 081127 


Note : what when the Indices ae Roihogeneal JVI, 
| both Negative, or both Affirmarive;, they are to 
| be added topether, but if heteropeneal the leſſer 
| muſt be ſybtracted from the greater and the Re- 

7 -anckel with the SI ign'of of That, wherein the 


gc firſt of theſe- ramples*there is given. 
2.0 BY ah ori ot 2th IT4 ay, oe ooo Thy 
re which ogarit! hi of 00383, the- 
Aeriſtick'6f th rite. 2. beingaffirmarive, 
Ci of the ſrond; 3%; F. Negative.” Fhe Work: 


is theſame as in common Addition, till you come 
to the CharaCteriſticks; and there, becauſe the 
SiPns.axe different, ſubſtraft the leſſer from the 
greeter, giving the Remainder the Sign of that 
Index wherein lieth the Exceſs; ſo here, becauſe 


2 1s ſubtra&ed from 7. the Remainder 1 muſt be 
made 


00 15 4 © S* 


IE AE CD EXP. CR. AD. Os 
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tnade 7. (negative.) And {6 the Sum of theſe Lo- 
garithins i$7.641035 Whith is the Logatithin of 
$4378, &c: and is the: Produdt of tt 4.24 multi- 
plied by: ,00383. | TOS TY 

And inthe ſecond Exatiiple, where both the 1n- 
dices ate 7-- negative, they muſt be added toge- 
ther, atid heir Sum is 7” but the 1 that is carried 
for the r6 iSaffirmative and maketh the faid 7; to 


SOR Sts LO ho 
The likeist6 be underſtood in the 4th.'Example 
where the Sum of the negative Indices is 7. but 


made leſs by + for the Ten that is carried. 


Subſtraftion: . 
Of). . G4. 
= 2223342 4.87506 
Se .67506 2.93342 
Log. of Quot. 215836 384164 
PE _Gth) 
1.87506" 1.23558 
2.57493, | 3:S7214. 
1.30103. _ 366364 


In the firſt of theſe Examples the Indices are 2. 
and 7. the uppermoſt being affirmative and the 
lowermoft negative ; wherefore for the 1. that is 
borrowet in the place next the Indices; the upper- 
moſt Index. 2. is made 1. and the Sigh of the lower- 
moſt being.changed, viz. of 7. being niade 1. and 
then added to the uppermoſts i. the Sum is 2. for 
the- Index of the Remainder. | HR! 

Cc 2 The 


383 The Uſe of the Logarithms. 
'«. ; The Indices of .the ſecond Example ate 1.: the 
Wt PPEF 3 Jn the lowermoſt; wherefore the 
by Ch I lawermoſt beipg: changed, and made 5. 
and then Being added to the uppermoſt. giyes.3 7 for 
ſhe I ppb Remainder. 
gdices. of the third and fourth Examples 

are homogeneal, therefore when the Signs of the 
lowermo: are changed, the leſler -is ſubtracted 
from the, greater, as is taught in Addition. 

4. To figd. the-L;jogarithm of a Fra@tion, ſub- 
ſtract the Log: of the-Qenominator,, from: the: Zog. 

of the Numerator, changing the Index of the low- 
—_ and then _ the Indices together as is 
taught in Subſtraction. * ..' 


3" 047712 3 Sakazrs _31.1,49136 
&. , © 60206 341 2453273 $72.2:75739 


=IS 1.87506 394537 .. 273395 


$. Ta multiply a td a Index is af- 
fi rmative Js no Difficulty ; -..but if the Index be Ne- 
gative, bſerve that in Multiplying the next Fi- 
gure tothe lhdex » the Fens to be born in mind 
are affivifigfive, and ſo many areto be deduCted ont 
of tte Proguct of the pegatiye Indices. | 


# 


fy" THF 71 G4k) 
a by HL \{ 2, 2:$4321 4.64432 
I Ser { $144k 3 DG. <6 4 

4.62963 ©" 19.63963 7545728 
s 41 COQUCC 3 


bo the firſt Ex2 ample- vhis Index is affirmative, 
is & , and 


% 5 pa Jy Ly _* 
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- and therefore the 1 that-45icarricd is added to the 


Product of the Index by: the. Multipher. i 

In the ſecond Example the Tndex:is, negative; and 
therefore the 1 that is carried to the Praduct of-the 
Index is dedutted therefrom, for 3x2 —I=; 5. 
the like, in..the third. Example. £4.54, 

6. To divide a Logarithm that hath a negative 
Index, obſerve whether \the-Diviſor will evenly 
divide the Index, then is there no aloe þ as in 


theſe EN 3 to >md.::goJl ons 
@ 91 192011 


«23 732598. 3) SofamL- 9); TJabyyt- 


216289 319449 | 3065 4 


But.jf it do not evenly divide the Index; add to 
the Index ſo many Unites Fill it may evenly di- 
vided, ſetting the Quotient down for a new In- 
dex,keeping thoſe Upites added in mind;:.augment 
them by Ten, which "Product add to on next Fl- 
gure, as in the Examples. | 


(1ſt) (24.) . ( (4d ) 


3) 5.32141 3) 723215” ©” -2) 561228. 
2.44947 | 3-74495 — 336814 


In the firſt of the fqn Examplesthe tndex 
75. which will not be evenly divided by the Di- 
og. (3) therefore tothe Index Iadd rto make it 
6, and then. the Quotient. is '2. then accounting p 
the 1 I added to the ſaid Index to be 10, 1 add it 
to the next Figure 3, and it makes 13, which 
being divided by 3, the Quotientis 4, &c. 


Cc 3 Thg 


hy . 
GET DIG © -IEASER ACCESS ELIE ho 
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' The fame is to be obſerved in the ſecond Exam- 
ve. which is augmented with 2 to make 3 divide 
It evenly, 2nd therefore' 29 is added ro the next 


a making i it-22, &c.- 
5 Sect. 2. The Uſe of the Logarithms. 
wingy: 'L; . 


Add the Logarithms of the Multiplicand and 
Multiplier together, the Sum is the Logarithm of 
the Produc , the Index ſhpreing i its nature. , 


Md.3.42 25540a7g' 18796715 3"42 0.53402 
45. 131113941 © 93 ,1.96378 3 1.11394. 


P. 4446-3-64796 69736 3-84345| 4445 1.64796 


01$75" T 87506 | 144: 2.15336 
Gy '_2 698979 5 _T87506 
©0375: 257493 " 108%0 "3.03342 

102468 223724 © © 0237. E56820 
\ 5; 1.87506 008: - 399309 


#475. 0.81127 | 


;Fo-fquare, cube, Kaaaths re, we, any Nym- 


| PIE triple, jos ple, &«. its Log. 


a; 
py $3 > 


N, 38» 
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N.32. 1.505trs. 1.50514 1.50514 


1 /q._ 2; Cb. 3 J4<S$:4 
| 3-01030 451542 6.02056 
ſquare is. no24 Cub. 32764  ſq.ſq4.1048448 
N.*024. 2.38021 2.38021 
| 'fq- 2 _ Cub. 3 
©00576: 476042 000013824 5.14063 
2. Diviſion. 


SubſtraGt the Log. of the Diviſor from the Log. 
of the Dividend, the remaining Zog. is the Log. of 
the Quotient, 

Da. 4445. 364796. 4445 0.64796 
Dr. 342 | 253492 342: ©.53402 
Qt, 103. 141394 io O-L439 


Dd. *0375 5.57403 103 2.03342 
Dr, 5 569897 "75_ 1.87506 
Qr. 5 T87506 14400.2.158z6 


Te extraQt: the ſquare Cube and ſquare-ſquar 
Root, &c, is to take half a thigd Part, &se. of ths 
Log. | | 
75832. 2) 4.37985 3) 4-879g5__ 

2.43992, 1.62662... 
ſquare Root 275 37.Cube Root 42*327. 


Ccy - 


| 
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©0521 3. 2) 2.71708 3) 271708 

bign gt : 1:35054- 1.57236 
#q"Root is ©2283 * Cube Root is £36506: 
Sett, 3. f Compound Uſury, or Intereſt 


upon Intereſt. 


Though the taking and bargaining after this 
manner of Intereſt-be complained of by many who 
underſtarid not what they ſpeak, yet it is eaſie to 
make it appear that it is far more reaſonable in all 
Bargains, than that which is called ſimple Intereſt, 
for what'is more unjuſt than after 8 per Cert. for a 
year, td take. 41. forthe Uſe of 100/. for !a year, 
or 21. for a quarter, when as that 4. will give 
in halfa year 3s. 24. ob. Butin Leaſes, Rever- 
ſions, Annuities, &c. it is far more unreaſonable, 
as divers can by woful Experience witneſs, who 
compounding according to the Rules of ſimple 
Intereſt, have paid more for their Tenements, 
Annuities, Leaſes in Reverſion, &c. than they have 
been really worth. DOE or 

1. The Intereſt jn this Kingdom is rated after ſo 
much Gain in the 100/. for a year. Whatſcever 
therefore it-is, whether 108 or, 106 find out its 
Taj; the which,if the Payments be half yearly, or 
quarterly, or monthly, take its 1, 1, or ,:, accor- 
dingly 3 then will your Queſtion fall xpon ſome of 
theſe ſix fundamental Theorems, invented and ſet 
down*by Mr. Ozphtred, the practice whereof fol- 
mr III TT | 
EY SS Us 1. To 
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1.To know what ought to be paid for any Sum 


forborn for any Number of years, Intereſt upon. 


Intereſt, at any Rate propounded. 
' 2, To know what any Sum due aſter a certain 

time is worth in ready Mo ojey 

3. To know what ought to be paid for an A- 
ziuity diſcontinued for any time, at the end of that 
time. 

4+ To know what Arnzkity any ſam: that is 
due after a certain time will buy. 

5. To know what an Arnwity due for many Pay- 
ments 1s worth in ready Money. 


6. To know what Annuity a preſent Sum of Mo- 


ney will buy for any time propoſed. 

2. For the more; ſpeed find: out the Lo . of the 
Rate,which divide by 2. 4. 12. 36. for-the parts 
of the year. : 

at 8 per Cent. at 6. per Cent. * 
1.08.Log. 0.0334237. | 1.96.Log. 0.0253058 


' 1 year. ©0.0167118, 0.0126529 
. 1 year. 0.0083559, | -—— 0.0c63264. 
Month. @©.0027853. | Month, o.0621088 


Week. 0.0006963. | Week. 0,0005272 
Day. ©.c000994. | Day. 0.0000753 
Laſtly, find the Intereſt, or reſolve the Que- 
ſtion by 1 /. and add the Log. of the Anſwer to the 
Log. of the Sum propounded, 


Queſtion I. 


To know the Intereſt of any. Sum for any time 
required, 


Multiply the Logarithm of the rate e by the years - 


or time propounded, 


1. Example. | 


w—_— x” a Le 


: 
$ 
| 
' [ 
? j 
| 
|; 
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't. Examp. To know the uſe ot. 25l. 8-. for 7 
| years at'$ per cevr, : 


- 1:08 Log. of the Rate +——— 0.03 342 


7 
- The Log. of 1.7138 bis! lets ©, 23394. 
To which add the Log. of 23* 4 ben 1.40483 


The Log. of Principal 43.529 
and Wſe Iz. 431. 105. 94. 


2. What is due for 251. $5. for three Years and 


Quarter. 
Log, of the Rate divided by 4+ ) ©:03342 
Log. of the quarterly Rate. #- 0.00835 


the  Quartersin 3, 0 uh 
0.02505 

The Log. of Principal and — oo835 
or rl... ©.10855 

To which add the Log. z. of 25*4 1.404833 
$1338 


- The. Principal and Uſe is 32.632, chat is 321. 


125.74. 3F. 
3e What is due for 13 1. 5 5. for a month? 


Log. of the Rate divided 0.03342 
by 12 0.06278 
Add the Leg. of 131. 25 1.12221 
The Anſwer is 13319. 1.12499 
_ thatis13/:65. 4 4, ob. * 
What will 17 /. 15 5. amount unto at the end of 


3 Fears and a half, 2 months and 8 dayes, at the 
Rat of 6 per cent? 


Rate. 


1.63877 


TTY TY OP I 2 13 
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Rate. 1%06. Log. 902530 by 3 is -'0.07590 


2 year 1S— 
A month is 0.00211.by 21s 
A day is 0.00007.by 8 is 


0.01265 
0.00422 
0.00056 


Intereſt for 1 /. wi 
Log, of 171. 155. — 


0.09333 
1.24919 


22905 
The Anſwer is 22/. 02.1 4d. 


1.34252 


The ſame work may be obſerved for any other 


broken or uneven time, 


Queſtion 2. 
To know what any Sum due at a 
come is warth in ready money. 


time to 


Find by the laft what 1 /. would come to in the 
time propoſed, which fybſtraCt out of 0.00000, the: 
Log. of 1 /. tothis I.og. add the Log,of the Sum: 


Yon have the Refolution. 
1. What is 30/. Pound to be paid at 7 years end 
worth inready Money? 
Log. ofthe Rate 1.08 0.03342 
7 
0.23394 
©.00004 
* 1.70696 
Log.of 301. — I.47712 


Anſ. 170, 5064.e. 17l.105.14.1.24.318 


2. What is 401. due at 2 years hence worth in 


ready money after 6 /. per cent.? 


Log. 
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Log. of the Rate—0.02530 


2 
O.05061I 
9.00 
”' lo .* 1:94939 
I Log. of 4ol. 1.60207 
An. 35% or.350. 125, ——1,55146 
3 5 55146 
Oueition 3. 


_ What any Annuity is worth to be paid at the end 
of the Term. | "Is | ; 

For reſolving of all LaePons about Annuities, 
you muſt find out the Log.of the Rate and irs Num- 
ber 3 as alſo the Log.of the Principal and Uſe, and 
its number by the firſt Q.. From both which 
Numbers ſubtra& an Integer, and then find: the 
correſpondent Log, of the remaining Numbers. 

" Laſtly, ſubſtraCt the Log. of the Rate leſs by 1. 
from the Log. of the Principal and Uſe leſs by 1. 
the remaining Log, ſhews the Value of the Annuity 
for 1 /. to which add the Log. of the Sum for the 
Reſolution. . | 

1. Thereis a yearly Annuity of 15 /. 11 5. for- 
born for 7 years, what is to be paid at the end af- 


ter the Rate of 8 per Centum ? 
F L> 


1.08 


f.2 
» 4 
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7 
Princip. &ule 1 7138 0.23384 _ 185357 


f11.8.9224.0.95948 
1.08 leſs by 1. is 08 wg — 
yal. of 15 /. q 
1.7138 leſsby 1.1s ©1138 qe - Kg il 


The Sihn tobe paidat the ends 1381 I45.10d. 


1.08 Log of the Rate pts *O8 - 2.99309 


. There is a Quarterly Annuity of i51. I s 
Fob for 3 years and a Quarter, _ 
What is to be paid at the end, the Rate after 6 
per centhm'? | 


I.C6, the Rate 0.02530. 
Quarterly Rate (4) 0.00632. 1.0147 


_ Quarters, 13 
| . 0.01896 | EE = 
Principal and Uſe. ': 9932. - 1.26083/ 
4 0.08216 F k x 


I -2083. leſs by 1. is 2083 Log. , 133x868 
1147. leſs by 1. is *ol47 Log. 2.16731 
Value for I Lo —_— F.191237- - 
Log, of 15/. 115. — 1.29173 17 


220034 = 2.34310 - 
To bepaidat the end 220 1. 6 5. oe 
Queſtion 4. 


What Annuity any Sum due after a certain 


time will buy after a rate for any time propoſed. 
The 


- 


398 The ſe of the Logarithme. 
The Operation differs from the1aſt, only in this, 


that the Log. of the Principal and Uſe lefsby 2. is 
to be ſubſtracted from the Log.of therate leſs by 1. 
... 352 4, 10 5. is due after 7 years, what yearly 
Annuity will it buy for that time, the Rate 8 per 
centum ? | 


Log. of theRate 108 0.03342. ©8 -” | 
ps Me 


Princip. & Uſe r.71380.23394 ©7138) £85357 

Value of 1/4- : —— "1.04952 

Log. of 352. 105. ——— -—— 2.54716 

Log. of 39<510- —» 1.59668 
That is 3s. 105. 3d. yearly. 

Queſtion 5. : 


To know the Valve of an Annuity in ready mo- 
ney due for many Paymentsat a Rate given. 

Obtain the Log. of the Principal and Uſe leſs by 
I. out of which ſubſtraft the Logarithms of the 
Rate leſs by 1. and of the Principal and Uſe added 
together. ' Fo de 

t. What 15 60 &. a year to continue: 3© years 
worth in ready money, at-& per cemun? Antwer, 
675 ' 95. 4 "4 
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1.98 Log. 0.93344 \ ditch 


10:06 I 7.00260 | 
©8 2. 2.90309: Log. of Rate teſsr. 
7.90569 hn: 
Princip. & uſe leſs r. bo 95713 3 © Ws M1 
1.05144 _ Value of LL 
1.77815 Log.of 60 _ 
_ ,. 2:82959 _ of 675. 46 
' Queſtion 6: 
To know what Annuity: 20y preſent Sum will 
buy for a certain time, after any Rate propounded. 
The Rule differs little from the former, only 
ſubſtraCt the L a: of the Priggipal and Uſe leſs -1. 


fram the the Rate leſs t. py the Principal 
and Uſe added together. 


t:. What quarterly. Annuity for 7. years, will 
132.1. buy aft aaa ay An. EE 36, | 
r,Q8.0.0334Z- - | 

4) 0.00835 Rate 1 .o194 

28 Quarters in 7 Years 
6680 
1.670 

0.23380 Principal and Uſe 1.7132 
2.28780 Rateleſs1. is .04194. 
"2.52160 
7.85327 Principal and Uſe leſs 1. is 71 32 
266832 Value for 1 /. 
2 —_ Log. of 132 /. 
0.78899 Log, of 61594 


Tite 
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The like may be done for half-yearly or monthly 
Paymentsor Penſionsand at what Rate is deſired. 

The ſame Practice.may be made' by- the Log. in 
the other parts of Arithmetick. - - 

Ex. If 171. 3 oz. of. Silver coſt 32 /. 11 5s. 8. 
what will 1321. and 2 0z. coſt? Anſwer, If 


32 [, 11s. 84. + 32.583, Log. 1.51299 


I 32. © '2 0% "132.48 Log, 2.12410 
ner - SUM —— 3.63409 
171. 3. I7.25. Log. — 1.23678 
Log. of! 24966 - 2.39731 


The Anſwer is 249'l. 13 5. 24. 


Now? laving gone through all the ordinary 
Parts of Arithmetick,by all the eaſy and facil Ways 
and means that have been yet known, with divers 
new Additions and Practices ; it ſeems to me that 
nothing is wanting in" this Part; I will therefore 
haſten to the fourth, containing the: great Rule 
of Algebra. 1 22 $ 


TY "The End of the Thir d Z ook. 
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Arithmetick, in Species: - 


C89 4AÞP.:.1, 
Of Notation. 


Rithmetick in Species teacheth from a 
thing ſuppoſitious and unknown, to 
find truly that which is ſought; and 

; differeth from the vulgar Arithmetick,, 
the quantities to be meaſured in this 

being expreſſed by certain alphabetical Charaters 

(as it were in their Species ;) from the which it 

draweth its Name : And in this Part we conſider, 

1. the Notation, 2. the Numeration, 3. the Equation, 

which we conſider alſo in three parts, 1. the Gom- 

poſition of the-Queſtion or Intention of the Equa- 
tion, 2. the Proprieties and Reau#3on, 3. the Reſo- 

lation of the Equation. Y; 

2. The Nores or Charatters uſed in this Art are 

commonly the Lettersof the Alphabet, A,B,C, &c. 

Dd 2 4,b.c, 
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a b FE c. &,t,Y, &c. and for the more ſhort and 
ds, many-- hogs Sy mbols, 


F 
1uch as _- by-me, follow, --———-- 


+ More, to beadded, theſign of Addition. 
— Leſs," tobe ſu {fra d, iSubſtraCtivo. 
x When this*Croſs is aſed it ſignifteth Multiplica- 
Uon,or that the quantities are to be multiplied. 
— Equal,” the ſign gt Equality. j / | 
y A Root, the ſigh of the Root of any Quantity: 
v/: The ſign of an univerſal Root, or of ſo many 
notes as are contained until the next Comma. 
-:- Continual Proportion. | 


-” DisjunC Propottisn, or the 5ymbol of the 
Golden Rule. 

Mulriplication commonly bath no Note or Sign, 
for when two or thore Charadters are joyned toge- 
ther without any ſign or note betwixtthem,they are 

Juppoſed to be multiplied together. 

Diyiſion 1s exprelled either by: CharaCters be- 
twixt cwo Zarembeſes, the firlt Ggnifyingthe Divi- 
for a.the: ſecaud the, Quotient, aud the [Dividend be- 
I}: G JEN 3 Or elſe,by a line like a Frattior, the 
higher Qr Numerator thewing the Dividend, the 
lower gr Denomingror the Drviſor, ; It will not be 
amis 1 to [ct down afew. Examples, 

* "AtB=D to be read thus, Aadded to B is equal 
to D,; and ſuppoling Ato be a line of 12 foot long, 
or, to repreſent the. Number 12, andB to be aline 
of $ foot long, or to repreſent the Number 8, then 
will Dbe a line of 2ofoot long, or the Number 20; 
L or 1,2 9;-2.0, 

 D—hEB1L tobe, read thns, .D leſs by, or taking 

or 
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or ſubſtxa&ting out of, whe Remaings pil} be 
equal to B in Numbers as before 20—12+8, - 

And this is carefully to be underſtood, that the 
CharaQter thathath no.notewr-lign before i it,if it be 
the leading Character: i549 be uaderſtood to have 
the ſign+; as inthe two laſt Examples, A and D 
have.,ng fgns. before them, Flo the kg 7.4%;10; be 
underitogd, ;: Of! ts. TITEG 

3- I& Afignife aling : FoKclongronthy be hber 

3. {hen if 8Þs;required:rpgouble, treble, #6. that 
= or note, it is done thysgi 2-4; 3 offg Which is 
likewiſe to be underſtood of a figures ſtanding bE- 
fore any character or chafafters. Or if it were re- 
quired to take the half, ttie4hird part,&c. of Ait 


muſt be ſet d6wwn chs; *1 "br rachet ris! £ rg 


gh 
to be read thys, A alike by or by 

x..B Aisto he read, Þ mutiplied” Fs os "2; "Which if 
B be 8 and A 12 wi n he 96, &d=C 96, Likewiſe 


Sa to be read tha$C-divided by Ais equal to 


A 
B in numbers $=8; Or f Diviſion is ſet thus AJC(B, 


where, Cisimagined.t the Dividend, 4 the Diviſor 
Bl B1 he. Quotient. 
at.the Uſe ofthele Sy mhals' thay the better 
be Pr Nv take the firlt four Prapolitions of 
the ſecond Book of Eucljd, expreſſed by them. 

Prop. 1. If there be two right lines or nambers, 
Z 12, and AS, and ſuppole the one Z be cut into 3 
parts, D 2 'E 4, F'6, the Rectangle or Multiplica- 
tion of tne two lines, Z and A together g6, is equal 
to the ſeveral ReCtargles made of the line 4 8, and 

WY 3 the 
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the parts of the line'Z, vie D;"E, F, ; Expreſſed i in 
_ tins: 


; L130 91G, og MEG DIA EAF. 
bet i -00\nas IK 20- + 43 - 

* Pra ifs Dk nurtiber Z 12, be cut into twa 
unequal parts A and-E, 8 and | the Re&anple or 
Multiplication madeof” thew line or- number Z, 
and of the Segments Aand'E, will NN: to the 
ſquare" of the whbjc line! 


\ bins 14Z iS 
; | L445 96 + 48. - 

FIAY 3. Ifaline be cut. into two —_ parts, 
the Rectangle'made of the whole line and one of the 
parts, will beequal to the Rectangle made of the 
PTC fl the {Qare: of that part added tagerher; | 


That i is ir Z—AE then 
; ZZ A—AEFtFAA ' 
£ E=A EtHE E 


' Prop. 4. if a line or number be divided into exho 
unequal parts, the ſquare of the whote4ine, will be 
equal to the two ſquares made of theparts each ſe- 
verally and'to two ReCtangles made of the parts: to 
be expreſſed i in Symbols thus, 


if Za AtE then 
ZZ — AA EEt2 AE ( 


; Where note, that the meaningof a ſquare is the 
; | Multiplica- 


Chap: 'z./ Of Notation) 0 — ay 
Maltiplication, ReCtangle or P6wer of 'a line or 
nomber: as for Pximip. ſuppoſe 212, 48, Ex,/Then 


P * 1% 
« 2.}-1 24d Sf + > 


ZZ =AMEE AE 
144= 64 167 64. 


- But of this more plainly inthe next Seftian; _ 
6, In this Arithmetick the I of the fame” 
kind, which by the Power of Mn 


© for a Square, or if A be multiplied by A it will 
be AA, or A*, or Ag, for any of theſe will ſignifie 
the Square. 

Again, if the ſquare 4 be multiplied by the Root 
2 it will be 8,the Cubeof 2 ; or if © be multiplied 
by Rcit willbeC for the Cube; or if AA, or Ag, or 
A* beto be multiplied by A it will be AA 4, or Ac, 
or A, for any of theſe will indifferent]y ſignifie the 
Cube of A: But this will more evidently appear 
by the Table of Powers following, which hath been 
the Ground and Riſe of all the eaſe and excellency 
of this kind of Arithmetick. 

6. It is obſerved by Dr. Wallis in his moſt learned 
Book of Arithmetick, that all Nations have uſed the 
decuple proportion z and now all decimal Arithme- 
tick 1s brought to that Scale or Degree, whether 
aſcending or deſcending, as appears by the Table in 

Dd 4. the 
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the beginning-of.my other Book; Now let .the: 
Propprtions be Continual, however: the ſame ſhall. 
be, the Degrees of the aſcention and deſcention ſhall 


be: alike: viz. 8, 

Whether it roceed by 0. 10. 190., 1000, 10000. 
&c. which is ecitple or 10 times more. 
. Orwhether it cpropeed by 0.100,10099: 1000000, 
&c. which is 100 times more. 


Or whether it proceed by 0.60. 360. 2168, &c. 


whi ue 1 1s 60 times more, 

whether it. proceed by 0. 2.4. $.16. 32. 64, 
&c. which is do , andeontains 1n it thoſe num- 
bers called Coflick Numbers, 2 being, the Root, 4. 
the Square,8 the han _PREnrs by the Table, | 


OO "0" - 
LP at ET. ET 
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SFM Maui No bYISIBNT 


eng 1818 © ods 
be pooeag i 248 
: ba 2[> "7 es att F B El Of 

x |&” [-4]ſq-ſquare Hs 


_4 
1 91 Ll 3 
E 
6 
22. 
449 


; 


ſurſolid 


«fk: | 
| corn : daR2 
Ja | |-z|cube [© Fl T7 
, A tt Y + ; : q OR, 
Jaffa ers LIMILICSE 
J=F6 i lol ws Falk x 
—J*1=1*| - —" IT 
R. 2 root 18 A by 6 
=): & NY 
Koo [au 9 4 
als [os [cube JS [I]E<--- 
SIT To). &| $Þ..* 5 
#|_ "| 6 [ſquared ſquare  |Sþ, | Ef 07 
1© 
1N 


gt 9g. 12%.38 . 
8. 64: 32, 1 


CC. AAAGAA.AGAAR RAGA, AAA. 4A, 


© 
ol | 

G15 ſquare cube þ j 

oy > OP. 

4 8 S |2.ſurſolid < 8 D We. 
RAgF 1 knarelS$\ 8 
12-15 { ' ; IX © 
[i re YI} \ 
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This proportional Table hath init o Diviſions, 
as may! appear in the Margin, and it is divided in 
the middle with a black line, being the Diyiſion he- 
twixtthe affirmativeand negative Proportions. ' 
The! uppermoſt Diviſion are the: Indices or Ex- 
ponexits of the lower Proportions, being a pro- 
greſſion of arithmetieal Numbers proceeding from 
© both ways towards the left hand affirmatively, 
and towards the right hand negatively ; and theſe 
are of ;great yſe in finding the places and Yalne of 
the ozher. | | = 
The next row. are a Centeſima] progeſſipn of 
Numbers, every bne being 100 times increaſed to- 
wards the left Hand from the line, and the other 
way decreaſed Centeſimally : Theſe differ not from 
the ordifiary decimal Arithmetick.l place it here tq 
pleaſe thoſe thatare ſo much taken with thoſe Sexa- 
gena's,;and-ordinary accounting by minutes and ſe- 
conds, '&.. in; Aſtronomy, and will not come wil- 
lingly to embrace the decimal or this centefimal 
way, whereas 4n this way the old manner of ac- 
compfing by minutes and ſeconds may. be retained ; 
for here Every degree'is ſuppoſed to be divided into 
100 minutes, every minute into 100 ſeconds, &c, 
na 32 Degrecs and |1753 decimal parts, they 
are tobe read this, 32 degrees,17 minutes,and 5 3 ſe- 
conds, and ſet thus, 32* 17'. 53'..and ſo likewiſe 
153 degrees is-1', centene prime and 53 degrees, 
And to the end that this centeſm way may be rendred 
facile-and without trouble, at' the charge and 
firſt contrivance of Nich. Shuttleworth Eſquire of 
Forcet in Yorkſhire, | have canſed Rods to be made 
after the manner of Nepair's Bones, that will moſt 
| | cally 
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eaſily'multiply ordivide-with 3 Fignres at once un- 
tor06, as the littie:ones' do-to'10, OT 
The third Column or divifion'is that Progreſiani 
of 60 both ways, in @rdinary uſe #5 Aſtronomy, pro- 
ceeding both ways; Aſcending called Sexagena's, 
Primes,Seconds;&#t.' Deſcending called Sexageſm's, 
Primes, - Seconds, &s. © fo Oe 4397 
The fourth Column containeth a* Geometrical 
progreſſion from 4 Cypher, and ins vert 
with-any other Figure as here it doth with che Fi 
gure 2. In the Aſcending fide of the Scale every 
one 18 twice bigger than the laſt, and'm the deften- 
ding 8: the former 3\. and this Is the Scale rally 
whence Algebra had its Riſe or Begintilag. | © >: 
Forin the aſcending ſide 2 is accounted the Root, 
and 4 is the ſquare, | becauſe it 55 the power: of 2, 
2*2==4, and 8s the Cube of three-Dimenſions, 
becauſe the ſquare 4 multiplied by 2 makes 8, or 
2+2+*2==8, the ame being to be conceived of the 
reſt upon the aſcending fide ; but pan the deſcends 
ing Part, : being theRaot,the fquare;'cube,&c,,qre 
every one diminiſhed in the former Proportion. 
'The- fifrh Column contains the old (Coflick 
Names of the Powers, and againſt every Name or 
Power you have the Character of itin the ſixth Co-. - 
lumn. The other three Columns have every.one 
the correſpondent power of A the Root, the firſt, 
after Mr. O«ghtrreds way, the ſecond after Mr. Har- 
riots way, and the third after Des-Chartes. 4695 
" 7, Theuppermoſt or higheft Nambers being the 
Indices or Exponents of the Powers, thewing" the 
Powers themſelves, that is,how fardiftantfrom the 
Root, or what Proportional it is in the Progreſſion. 
= EG For 
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;For how many. unites there,are.in. the Exponent, 
fo many are the powers or-proportionals from yni- 
FW 32 if the-Bxponent be "_ the Power is; "ox. 
+ 5t66 *. Þq 053» ("Sv 11+ _- 
.. for 1.4. aq. a6; agq. ng \Qr a ſurſolid. 

', $. Every Power.is made.of the-multiplication of 
the Root, ſo many times into jt ſelf, as there areU- 
nites inthe Exponent ; as if the; Index be-q , then 

A=Al + HA —Aqq the, Power, under the 
| «fn As AA gAq= Aqq * but more 
plaiply. - this in Multiplication: _ 

.9. The Sum;pf any two Expanents do intimate 
hence ho al the ma D|icataon of tho Powers 

ed by them». | 


-C 


ub jo Sire -s 1.h aa 
f : As ig Likewiſe” | x16=128 
oy TIN 5 Of are oper, * 


"19; & The Diſferetice of any two Exponents do'in- 
chats the Planginade by the Diviſion of the 'Ereat- 
(ys Power oo theteſs wer by them. = 


1 | 4 
«4a 4 ? Py 


9; Ao 5 -2 
AS 32. 5 32: FL Likewiſe -= "Þ pe F 
| 86-4004 Ac. 161 2 oh Ac) Aa A. 


. Ry Sed. 6. the compaſiti tzqr of the Powers, and 
by that alſo the definition,of the Roor of any. Coſlick 
number appears, which is the ſide or firlt, ſpeczes 
whereof the. Power was made: As the root fquare * 
of 4gorv 49 is 4. the ye of hi is A, the v41 of 


4 is 4. &c. ; | PINE 
ah - 7a, loom g 
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Fr CROSLIS 6 7 4*4—16 y 4. "_ 
\ Aq-e1 A, A AGSANA 


2 $3 fanrafeg no 2 On 
A. Ar A*4 ACA” __ 


12. But if the Root be unexpreſlible in Numbers 
or quantity,as if the Ratio betwixt 1, andthe y/.can- 
not. be expreſſed, the Root thereof is called Surde, 
becauſe properly it caanot be expreſled;and it. is no- 
ted as was ſaid before by y/. As ſuppoſe 2 to lignifie 
110, then the.Root of: B 15-no other way to be ex- 
preſſed than thus, /B, ſo the cube, /qq./qc.are thus 
expreſſed, y/cB. 4/qqB. 4/qcB, &c. Sometimes allo it 
is deſired to expreſs the roots or powers of a ſurde 
root, as the ſquare root of 4/q 5- the cube root of - 
the /49 74, &c. to do. which you muſt multiply the 
Indices of the two powers named for a new Index; 
asvq.of 4/45. Is 4/9q F- VI 22 = 4, ſowcof 
+44 74. ==/CCCc 74.4, 1% 3*4=12, and fo of any 
other. | 

13. Sometimes the root of many ſpecies is expreſ- 
ſed after the ſame manner ; but then after the laſt 


tpecies we joyn a Colon thus, y/ 64D: y/cC-\-E-D: + 

14.1f there be more ſimple ſpecies expreſſed be- 
ſides the 4/, then is ſuch a ſpecies if the ſign be af- 
firmative,callea a Binomial, if negative a Reſidual, if 
many, then is ſuch a 77inomial or Polynomial ;- and 
theſe are accounted Compound Surds. 


15. But, 
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15. But if the compounded ſpecies be ſucha Bino- 
mial, Trinomial,” &c. and yet the root of the whole 
be to be expreſſed, then is ſuch a ſpecies called an 
univerſal Surd, and maybe noted thts, y/B-+y/c: or 
thus 4/:B+yc. Tp, 

16. Sometimes it falls out that'we muſt expreſs 
the root of a Collick ſpecies,as the cube root of 4qc. 
to be thus expreſſed,y/c.4ge, and.fo of any others. 

17. Thus are all rooted Magnitudes explained : 
now he that. deſires to enjoy the benefit hereof, 
muft-accuſtom hiniſelf to expreſs all quantities, whe- 
ther of Number 'orMagnirudeby their ſpecies, which 
if they conſiſt of one letter are called Simple, if of 
many, Binomial or Polynomial, the Signification 
wherof is firſt to be learned: 'As if Aand E ſignifie 
two Numbers: let Z ſignifie the Sum of theſe 
Numbers, X the Difference, «# the ReQangle or 
Multiplication, =; the Proportion, X the Sum of 


s 
the ſquares, L the-Difference of the ſquares, 2/the 
Sum of the cubes,and NV the Difference of the cubes 
of them. | 

And if you appoint A to be 3, and E tobe2 ; 
then will Zbe5,X1,A6,$4,K13,L5, M35, 
N 19. 

Now if you wouldexpreſs 4gE in words, it ſigni- 
fieththat(if you appoint A for the greater and E for 
the leſſer number) the greater number ſquared is to 
be-multiplied by the leſs, in Numbers 9*2—18.. 

£-4-4q in words, that the Sum of the two num- 
bers ,multiplied by the' greater is to be leflened 
by.the ſquare of the greater, which in Numbers is 
S x3-9—=6 . ; 


— 
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 Zy-2ZE+Eq.in words, requireth that you ſiub«) 
firadt the Sum of: the ewo Nutnbers' multiplied! by: 
the leſſer Number doubled from the Sum of the 
two Numbers ſquared, added tothe ſquare of the 
leſſer, in Numbers 25-20+4—1.. * 
Sq 47 In Words ſignifieth that the Square of the 
"Ro. leſſer Proportional is'to be multiplied by 
-.- * the ſquare of the greater Number, and thar 
theProdutt is tb be divided by the ſquare of the grea- 


ter proportional, in/Nambers 16 9. 144, fe 
| if 0 8 


+K-.Aq. Signifieth that the ſquare of the grea- 

ter is to be ſubſtraQted from the Sum. 

of the ſquares of the two Numbers, . and- that the 

ſquare root thereof is to be taken, in Numbers 
v13-9=/4=2. i | a | 


+ KRq-Rq Ag. Signifieth that you mult take the 

A ſquare root of che Quotient of 

: theſe two Quantities, viz. the 

Sum of the ſquares multiplied by the ſquare of the 

greater Prop.and made lets by the ſquare of the grea- 

ter Prop. in the ſquare of the greater Number, the 

Remainer is the Dividend, and the ſquare of the 
greater, the Diviſor in Numbers. 


68. 
9 9 9 3 
Z Zq74X Signifieth that you muſt add the 
IE YE half of the Sum of the two 


Numbers, unto the ſquare _ 
© 
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of the Sum ſquared, made: leis by 44ama the reft- 


angle, and divided by 45 10 Numbers, 


" F ' 
fs; , 
FU 3 73; S4ELIRED"'T { 


5+y/ CD RTF 


v 


VR EEE Signifieth that you muſt take 
FS; —— . the univerſal: ſquare root of 


MY 
+. - half the:Sum../of. the ſquares; 


made leſs by the ſquare root © of the Sum of the 
ſquares ſquared,leſſened by 4 reftangles of the Num- 
bers {quared, and divided by = Numbers, 


7 
oy ts 44. 1/6! I: —21=ay/41=2 


But if the fi Ien of Equality cx come in.then i in words 

it will not much differ ; as for Example, 
—Zq-L' Signifierh that: the leſſer Number is 
—Z equal ro the Quotient of the Sum 
ſquared, leſſen'A by the Difference of 
the ſquares, and the remain divided by the Sum of 

the Numbers doubled, in Numbers, 
f qua I3>5 \ 5. 


10 10 


2 Aq-2.X A==X-Xq, Signifieth that the ſquare of 
the greater doubled, made leſs by the greater multi- 


plied by the Difference doubled, is equal to the - 


Sum of the ſquares, made leſs by the Differerice 
ſquared and ſoof any other; .and after the ſame 


manner you may expreſs any'of the area" 
words 
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words in characters, as to expreſs thns much, that 
the greater Number, is equal to the Difference of. 
the ſquares,made leſs by the difference of the Num- 
bers ſquared and divided: by the ſame Difference 
donbled, it would be - * £Z+49q Þy 

AX 4 


Now for that the Conſideration and varieties of 
the Operations of two Numbers/are of great Uſe in 
the Practice of this kind of Arithmetick, many Que- 
ſtions in Diaphantus, Viera, Ghetaldnus, &6.- being 
of ſome of their Parts, I have in the following-Beok * 
made ſeveral Operations thereof,for the pratice of / 
what was taught before. . 

18. But I muſt here give notice to the Reader, 
that althongh I in this Practice appoint theſe letters 
to fignifie the Numbers propoſed, yet may thoſe 
letters ſignifie any other figures or quantities,accor- 
ding to the will of the Arithmetician; as in Mr, 
Oughtred's Clavis, Chap. 19. Prop. 6. Where heap- 
points for the ſolutionof Problems in an Arithmerti- 
cal Progreſlion, « for the firſt term, the laſt, T the 
number of terms, X the cominon difference, Z the 
Sum of all the terms; and therefore his 1. Prop. 
T&-|-T&=27 to be read thus : If you add the Pro- 
duct of the Number of the terms multiplied by the 
laſt term,to'the ProduG®t of the Number of the terms 
multiplied by the firſt, the Sam of rheſe two Pro- 
ducts 1s cqual to the Sum of the terms doubled, 

19. For diſtinction ſake, note always the given 
quantitics or numbers with Conſonants, and thoſe 
which are ſonght with Vowels, or elſe the given 


quantities with the former letters in the Alphabet, 
Ee and 
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and the ſought with the laſt ſort of letters,as z,y,x, 
&c. leſt you make a confuſion in your work. 
20.All magnitudes that are under the Power pro- 
poſed, are called Parodical to the Power : as for ex- [ 
ample, the parodical degrees to Aqg are the root A, 
the ſquare Ag, and the cube Ac. 
21. And if the parodical degree have a known 
magnitude joyned with it, it 1s called the Coefficient, 
as Aq-AB, B is the Coefficient, and 4 joyned with 
it is the Parodical degree under 4g. | 
22,: Thus have we gone through Notarion, with 
a defire to make the beginning plain, whereof, as of 
that which ſhall follow, take this little Table. 


o 
CR —— —  —_— 6 ts. 1a 


' Arithmetick. 


Wee IP IIA pAr> 1g 5 


Arithmetich in ſpecies is either 


A. 


Comparative in the great Rule of 


" =: { Notation by alphabetical Symbols and Characters. 

© FE 

5 Addition, Rational 

= SubſtraCtion, # ſpecies, | 

S & Numerati- And theſe 

» | on which is YMultiplicatio, either ſim- 

DT Divifion, Surde, <'ple or com- 

S and that in pound ortt- 
C niverſals. 


- Invention of the The work pre- 
| Zquation. ceding it: 


Algebra-or | — The work concomi- 
Equation, | of the A- þ tant with the ZE- 


which we\, quation. quation. 
conlider in 
the 
The work following 
| Reſolution \ it, or ſubſequent, 
the A-< which is done either 
' quation. by Diviſion or ex- 
b C traction of the roots. 


Ee2 CHAP. 


10 OIL Andes OG REPENS. CE FORAGE YL TY ATS  ISFOLEER ON oor 
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- HA "WP | RAG 


Addrion of King ſpecies both Sjmple and m_— 


Paition _ together the Onfiitie given, 
A keeping the ligps; that 15, ſets into one line 
both or all the ſpecies that are given to be added,and 
then contracts them, as in the following Examples. 


 _O@ 6) W' 6 
Quantitiesto 34| | 6b | ge | 15d = 
a -a|-7b|-5e | 18d >. 


be added — = 
Colleded 34--a|4-a|}6b-7b|ge-5el15d-184 =" 
The Sum 44] o| -b | qe. | -3d: * 
— 0) 8) GO): 
Quantities to s © |, aa Þ|Þ a+ 
 beadded— **& ge |*aba? - | ab 


Colle&ted 1 e|a- gela-Þaar}-a*a- b- lb 
TherSYi a-\- 0 4- Fel Per h [26 -20 


"Gro) (11). (12) 
Quanuities to. 'a-l-d | ab | 13at15b 
be added — a-gd | -ablc| -184-15b 


Collected a--4-\-a-5d|a-b-a-b-\-c|1 34+\-15b-18a-156 
Ihe Sum 24-44 | tab | ve 
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Quantities to © 54-1061 nd\ #bb-c. 
be added ..:.... 20-56, 4-b-{-26 ; 
Colletted-.. 54-49t:-7d 2b-50|- a-b-cl-a-b+26 |, 
Sum 54-126-|-74-56f "291-C 


2. Here is to be: noted, that if in the colle&ion of 
any quantity conſiſting of many.ſpecies or parts an- 
nexed with the ſigns -|-or - there be two ſpecies no- 
ted with the ſame Letter, that: their they maſt be 
made up into one ſpecies,andnoted with one Letter, 
by prefixing their common ſign: before their:Sum, it 
their ſigns be both alike;or by prefixing their diffe- 
rence before the ſign of: thatletter whereih the Ex- 
ceſs did lie,if their ſigns be unlike. 

As in the firſt Examp. 34-{-a. Here theſe two-ſpe- 
cies are made one,w3z. 44 as the Sum of both, becauſe 
the ſigns are both alike,viz. both-|-zfor-144sunder- 
itood before 34 though it be not expreſſed, 

In the ſecond Example a-4 the ligns are divers 
or ualike, for-i- is underitood before the firſt 4, and 
therefore their difference is nothing, and: no-more 
. they come to,thelatter taking away the former,and 
{o the Sum 15 nated with a Cypher o. | 

In the third Examp. 6b-9b, the figns are unlike, 
+ being underſtond before 65,and therefore they are 
made up into -6,which is their Difference of 7b and 
66, having the {ign - prefixed before it, which is the 
ſign where the excels lay, viz. upon 7b. 

In the fourth the Sum 4e being the difference of 
ge and5e, and the ſign -|-, becauſe the Exceſs was 
EN -|- ge. 

Inthe ſixth becauſe the ſpecies are unlike, they are 

Se. 3 . joynee 
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Joyned with the gn of Addition +, viz. a-He, and | 


io in the ſeventh a-5e. > 
In the ninth the figns are made up 24-26. 
.In thetenth I make up 4-54 into -44, and 4-+-4 
into 24, which.is 24-44. | 
In theeleventh, finding --a-a, I cancel them both 
and make -b-b to be -2b, and then the Sum is c-26, 
the ſame order is obſerved in the reſt of the Exam- 


Yet note that after ſome pradtice the ſetting 
down the colleftion may be omitted, and the Sum 
.inayibe written down at once,as intheſe Examples. 


| 14b-2bb 26a @*-|-gdc-aag-h-abc 
1ab--ibb 36-4 a*-{-aag-2ac4b? 
Sum ab-\-bb 5b 24*%1-3dctFabcob* 


- - Addition of Indices or Exponents are made after 
the very ſame manner, conceiving all the affirma- 
tive ones to have the ſign + and the deſcending part 
- 3 all which you will find out of the firſt row of 
the Table. | 


5. 4 
3 5 
I 
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CHAP, II 
Of Sub#traftion. 


1.CUbſtrattion in ſpecies joyneth together both 

the quantities given,changing all the ſigns of 
the quantity to be ſubſtracted, 1z. ſer the higher 
ſpecies firſt downas you did in Addition, and in ſet- 
ting the lower ſpecies down changing all the notes 
ſet before each,making 4- to be- and - to be +, 


(1) (2) G) @) (? 

From «a| 5a | 54 | 24 | a 
Subſtract a] 24 | -24 | 54 | b 

The Colleftion 4-al54-24|54-+24|24-5ala-b 
The Remain © | 34 | 74 | -34 |a-b 


From @& | aa| 3a+5b | 
Subſtract b-c | a | q«bb | aa-a 
The Colle&. a-b-c|aa-a[3a--5b- 44-bla%-aaia' 
The Remain a-b-\C|aa-al 4b-4a | 24%*aa 
From $54a-2ba-cd | 14ab-12bb 
Take cd-3dd-4a4 | 1ab--ibb 


Colleft. 544-2ba-cd-ca-t3dd-\-gaal :ab--;bb-;ab- *bb 
Rem. gaa-2ba-2c4-3dd | *ab--*bb _ 


Obfervingthe Rule to alter the ſigns of the lower, 
as you ſee in the Examples,then muſt you colleCt all 
into the Remain , as you didin Addition. As in the 
ſecond Example,fetting down $4-24 by changing 
the ſign of the lower, --24, [ colleCt it into one note, 
which is 34, as before. 


Ee 4 2. But 
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2' But if any of the Species be 11 power above the 
Root, asa Q, aC, ora Q© , or any ſuch Coflick 
power, then cannot ſuch be added, ſubſtrated, or 
collected, but with another of the ſame power or 
kind, as in the ninth Example a; and aa could not 
be joyned, but 43 and 4; might, becauſe both Cubes. 

And note, that after ſome Practice the Collefion 
ſhall not need tobe made, but upon view the Remain 
may be ſet down, as in the following Examples. 


From 3a-24|54%i-;dc|3aa-2b+6 
take 24-54|28* - 3dc|-24a-3b-\-9 
Reſts a-74|34*-1-3dc|5an-tb- 3 


From «a'-[-and-add-d* |18a4-17ad 
take aad-24*-l-ci-add| 1 54*-j-15ad 
Reſts g3a3-d3<c3 | 1844-32a44-154 


3. As.in Numbers ſoin Species, if you add toge- 
ther the Remainer and the Species tobe ſubtracted, 
they will make up the quantiry of the Species from 
which the ſubſtraCtion was made. As inthe third 
Example,if you add 74 and -24 it will be 54, and ſo 
of any other. 

SubſtraCtion of Indices or Exponents is done after 


the former manner by changing the Nature of the 
lower, LED, | 


= ||© © 
][[*] 


Thus 
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Thus have 1 done with Addition and Subſtra- 
C80, neither 1s'1t any matter in ſetting down the 


Species which go firſt or laſt, for if b-þc-4=f, then 
c-d-\-b—f, and -&-c-|-b-f. 


CHAP. IV. 
Of | Multiplication, 


I,  Ultiplication in Species conneCteth both. the 

M quantities propounded without any note at 
all ; but if the quantity be noted with two Letters, 
then you muſt uſe the {ign *. 

2, In Multiplication, if the ſigns of the quantities 
to be multiplied together be alike, that is, both 4 or 
both - then the ſign of the Product is affirmative or 
-+, but ifthey be unlike, then it is negative or {.. 

3. If Numbers be annexcd to the ſpecies that are 
to bemultiplied, then you muſt multiply thoſe num- 
bers together, and joyn the Product to the Product 
of the ſpecies multiplied with the correſpondent 
lign. 


Examples of Multiplication. 


Md. As Ag Ac Aqq Ac Age 54- Age 5 
Mr. 4 4. :; f:: 8. Gs -| ty. 2 
M4 4 Or if: . Aa" 7 08 


Or 
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Or by the leſler CharaQters. 


"RF = * EY J<s A , , 


AA OS Ef & a7 a? 
For aa=—=a*aaa==—=a*aaaa==—=a*aaaaa==a5 


Theſe are of one kind, as if a multiply aa, it will 
be aaa or 4*, as is clear in the former Table, bur if 
the power ariſe from two Names or Letters, they 
they ariſe as followeth. Donn, 


a\-b The Multiplicand, 
a-\-b The Multiplier. 


aa-tha The Product by a, 
--ba-{-bb The ProduCt byb. 


aa--2ba-|-bb The ſquare of the Root a-1-b 
a-|b The Root. 


a*--2baa++bba 
|baa--2bba-\-b* 
4*-1-3baa-+-3bba-\-b* &c. 


In which Example when I begin to multiply a-|-b 
by a, firſt a*4is aa, and a»b is bz, both which I ſer 
down; then | multiply «--b by 6 thus,b-a will be ba, 
and b=b==bb, both which Products added will be 
aa*F2abtbb,the which more fully in the great letters. 


ANNE 
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AE 

\ A+E The Root. - 

 Aqb+ AE 

\ -FAE+Eg ; 
Aqt2 AE--Eqa=Q: AE. 


A\-E 
Ac-2 AgE-\- AEq 
+ AgE-\-2 AEg-\-Ec 
 Ac+3 AgEt+3 AEqiEc==C: AE 
AE 


Aqqi-3 AcE-{-3 AqEqi- AE 
-- AcE-\-3 4gEqi-3 AEc4-Eqg 


AqH-4 AcE6 45Eqi-4 AEe-|-Eqq: QQ: 2+E.. 
A-\-E &c 


This is the Geneſis of all Bizomial Powers, by 
means. whereof not only the Geneſis but Analyſis of 
all Powers or extraction of Roots are demnnſtrated 
and taught, and that moſt excellent Poſterior Ta- 
ble in Mr. Ozghtrred s Table is compoſed. 


Examples of Multiplication. 


= (1) (2) 3) (4) (5) 
Multiplicand a-e | ac | dbb | 24d}: f 
Multiplier aſa bſ[3c|f 


Product aa-Ca\aac| abs? fo) adc\ l f T : 


Explanation of theſe Example:. 


Firſt I multiply a-c by a,faying « by 4isaa keeping 
the fign 3 again, c by 41S ca, and make the lign - 
becauſe 
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becauſe it was -c-|-4 unlike, according to Sect, 2, 

In the ſecond I am tomultiply, # in c by a, I joyn 

them together, ſaying aac. 

So in the fourth Example, where 24d are to be 
multiplied by 3c, firſt multiply the Figures 3 and 2 
makes 6, and ſet them down 64ac, as in the Ex- 

' ample. 

In the laſt Example1 multiply ; by 2 makes 1, 

and f into f makes 17. 


Md. ab | 3ce-b12g%a-1:5h4e 
Mr. a-b | 3-394 
aa-ba \gc#-\-36ceged-(-1 5ochae 
b -ba-1-bb| - occgd-3683d*-15gdhfte 
Prod. aa-2ba-\-bb| 
oy 


Md. aa-ab-bb 3431-þþ 


Mr. a--b 7d 
a3-aab--bba "21434-"b>d 
--aab-bba-\#? 
Prod. a#-i-b3 


Md, 563 abb-264-5 
Mr. bb-3b-\-6 
gb +qbt-263- -|-5bb 
-1564-1 263-\-6bb-15b- 
-[-3063--24bb-12b-4-3 30 
Prod.5635-11644+1663-þ-35bb-27b-\-30. 


Sometimes Multiplication may be only ſet down 
with che lign * Or 7 betwixt-the multiplicand and 
| multiplier 
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multiplier for ſome ſpecial uſes thus, if 34-154 be 
to be multiplied by 1184-14, expreſs it ' thus, 


. 34-1 5d in 184d-'a, 


' Gertain Propoſiti tions for the uſe of Mubiplication.. - 


Prop. 1. If a number, ſuppoſe Z, be cut into two 
unequal parts, that is, Z=4+E, to find unto-what 
Plane the mulcjptication of AE in it ſelf hel be 
equal,to: _ 


Z—AtE By 1 ad I find that this 
Z=4+E + -- > ſquare of the whole line, is 
Zq=Aq 4-2 AE1E: Eq equal to the ſquares of either 
' - - Segment added to the double 

ReCtangle of the unequal parts, which 1 is the 40. 2. 
+ Prop. 2, Tf animber be divided mto' two unequal | 
Parts, that is, Z=4--F, to find out unto what 
Planes (having relation thereto) the ſquare of the 

- difference ot theſ parts ſhall be cpa 


, 17 


_ Wherefore I conclude that hi 
"f— "ſquare of the' difference of two, 
Aq—AE numbers is equal to the ſquares of 


—AE-\-Eq __the parts madeleſs by thedonbled 
A—2 AE) +Eq. Rectangle of the Parts, | 


_ Prop. 3. Ka number be divided into two nncqual 
, Parts, viz. Z==41-E, to find out unto what Planes; 
the Re&angle of the whole line, v7z. 4+E, and the 
difference of the parts, viz, A-E 1s Gone” ; 


AE 
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AtE I find by multiplying A+E by A-E, 

AE  ThattheRectangle made of the whole 
Aqi-AE Number, and of the Difference of the 
 ,-AE-Eq parts is equal to the Difference of the 
—AqEq  lquaresof thoſe parts. 


"Prop. 4. To find unto what Plane,having relation 
to the former parts, the ſquare of the whole Num- 
ber made leſs by the ſquare of the Difference of the 
parts, onus. | | 

By the firſt Prop. the ſquare of the whole Num- 
ber = Aq4+2 AE-j-Eq. | : 

By the ſecond: Prop. the ſquare of the Difference 

of the parts =A4-2 AE-+Eq. 7 
- The lower being: ſubtrated. from the higher, 
reſteth 4 AE. 

- Therefore I conclude that theſquare of the whole 
Number made leſs by the ſquare of the Difference 
of the parts, is equal to four ReCtangles made of 
the Parts. - ST ob 
_ Prop. 5. To find unto what Plane the addition of 
the ſquare of the whole line, and the Difference of 
the parts will be equal, 


The ſquare of the whole Number A+2 AE+Eq 
The ſquare of the Difference— _. Aq- 2 AE+Eq 
The Addition will be —_ 2Aq+2E9 


Wherefore I conclude that the ſquare of the 
whole Number added to the ſquare of the difference 
of the parts, is double the ſquare of the parts ad- 
ded together. | 

4. All 
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4. All the Parts of the Power of .any Binomial 
ſimply taken without Unity, are in continual Pro- 
portion. | 
Q: A+E= Aqt AE--Eq-z 
_. 
for = =Eq the third Prop. 
C: AtE= Ac. AgqE. AEq. Ec 
or AMET MEN. 
for Ac. AgE. 1 TE —> 
29: AtE= A4qq. AcE. AgEq. AEc. Eqq-- 
AccEq. AqqEqq. AqEce _ 
for Aqq. AE 7m AE Age” 


5- Out of the conſideration of Chap. 12. See. 5,. 
The Powers of any Binomial are ſuddenly made, by 
ſetting down all the Parodical degrees under the 
higheſt Poteſtas to the root both ways, and jo ning 
them together contrarily, and at the laſt prefixing 
the Unity as in this little Table, which arealſo made 
and continued by Arithmetical Progreffion oneither © 
fide in form of a Triangle,and adding up every two 
numbers above for middle intermediate under, as 
you may ſee in the Example. 


A | 
2 A7 
3 3 : ; Ac 
£ 4 6 4 A414 
I Io Io 5 Agqec 
4 15 20 15 5 Acc 
Os $2 21 7 | Aqac. 
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« 
"i. RIA 
$4 * 


s 
, 


AS'if it bedeſfired - 49s 4c : Age Age 
the OC Aqq7 Eqq AqJE 5. 444E 
to prodace BENS, | 6 ag. 50 ate 
© FE, £ Aq ' AJBC IO AQEC 
the fifth Power ; I 4 \E. © 489 5 AEqq 
firſt ſet down alt $i. - Ego Exe 


the Parodical - de-. E 
grees of them both to the Root, then I couple them 
contrarily ſparing the higheſt -Poteſtas of either, 
and then prefix the right numbers to them as in the 
Table, and therefore conclude that Agc-1-5 AggE-1- 
10 AsEq4-19 AqEc-i-5 AEqq-Egqc is the fifth Power, 
or 2C: of AE. © 

6.:1f. any Power be to be multiplied by another 
ſpecies, if that ſpeciesbe negative, then it makes all 
the other power if beforeaflirmative to be negative. 


© BeEby ALE by - B=-B ApS BAELBEg. 


CT # 
her 
TIT TTT, yy ppm * 
— Tk l T2 | 
b b =, : 
"-þ. A | , .C ; H A P. \' 
Of Diviſion, 


1.FF the: Dividend be made or compounded of the 
Diviſar, as the one Faftor(which.iscalily ſeen 
by mafking well the order of Multiplication) then 
the other Factor is the Quotient, (by the eighth Se- 
Ction of Diviſion in the former Part.) _ 
2. But it the-Dividend be not ſo made(as com--- 
monly it falls out-iq this kind of Arithmetick) then 
eb you | 
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you muſt ſet-the Dividendover the Diviſor in form 
of a FraCtiori with a little line betwixt them;(by the 
laſt part of the ſecond.Section of the ſai& Chapter 
of Divifion ) TRPTR eres wo... 

3. If you obſerve the Proof of Diviſion;which, is, 
that the Produtt of the Quotient into the Diviſvr, 
be equal to the Dividend ; it will further you to this 
kind of Divifion, by taking ſich a number for your 
Quotient, as being multiplied by the Djyifor will 


. 


be equal to the Dividend. 
4. Like ſigns, or both +|-, .or both -, make +, 


and unlike -, as in Multiplication. 


Examples of Diviſion in ſpecies. 
Hiviſor. Dividend. 1 $55--4 TT 
6) 84 (4 the Quotient, for B A is_compoun- 
ded of B and A, and if. B be the Diviſor Ais the 
Quotient, & coxrra, and for proof multiply the Di- 
viſor and Quotient B and A, that is, BA=8B A the 
Dividend. 


344) 6a? (24 a-te)ba-be(b a)ca-t-da(tt-d 
| | ba-be | | 


C4 


Bret oO © c-+da 
FL )# (4 ; [1 PERS 


© 


In the two laſt Examples I have ſet Jowh thz 
progreſs of Diviſion: for Example, I demand (inthe 
laſt how many times a fir{t in ca, it will be c, then 1 
multiply my Quotient and Divifor ca, ani! ſabrract 
from ca above reſts nothing, , then fet Cown my 

F next 
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next ſpecies 44, and againwork as before, and ſub. 
Rtratting there reſts 0. Which ſhews the Diviſor 
will _— divide the Dividend, which Operation 
muſt carefully be obſerved. 

* Now tp the intent you may be very perfect in this 
manner of Diviſion, it is the beſt way to multiply 
ſome ſpecies together, and then divide the ProduCt 
by either the multiplicand or multiplier, the Quo- 
tient will be the other. Examp. - 


1s 242-3bc 

wn £1:20 

©. 243-3bca 
+qgbca*-6bbce. 

ProduCt is 24% -4bca:-3bca-6bbcc, Q. 
Dr. 4-+2bc) 24% -j-4bca* (24*-3bc 
| 0-3bca-6bbce. 
-3bca-6bbcc. 

O 


Note that the Quotient 24*-3bc is got at two O- 
perations and nothing remains, which Work being 
often repeated will make perfect. 

But it the Diviſor will not evenly divide the Di- 
vidend, asif you weretodivide B by A, then muſt 
they be ſet in form of a FraCtion,and thus £ or _ 
and ſo of any other. 4 


Atore 
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More Examples of Diviſ on. 
aa) af (a a)car-a(c1 b-c)ba-be-ca+ce(a-e 
ca 


ba-ca 


@-\-4 © -be-kce 
be-\-ce 
O 


Diviſor 24-3b) Dividend (34*-2ba*-|-5bbaa-1 3 Qt, 
64% 1 3ba*-16bba#*-1 5b aa-2644-39b, 


645- gba# (1) 34* 
ab«*-j-16bba? (3) -26? 
abat |-1 6bba? | 


Crobbat-15h0aa (3) --5bbaa 
--10bba3-1 5a = 
c0-264+39b 
———— 

OO 


So the Quotient is 344-2ba*1-5bbaa-13 which if 
it be multiplied by the Diviſor 24-36, will bring 
forth the Dividend. 

The ſame would follow if the Operation begun 
from the right hand ; and note that ſometimes Di- 
viſion is to be wrought, though the Diviſor do nof 
evenly divide the Dividend, and the Remainder is 
to be ſet over the Diviſor in form of a FraCtion. 


Fi 2 Of 
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Of Multiplication and -Djviſion in Centeſm's and 
Sexageſm's, and how the Table of Powers 
in the firsÞ Chapter 1s appliable to the Loga- 


rithms. 


For Multiplication add together the Indices of 
the Centeſm's, &c. to be multiplied, it ſhews the 


nature of the ProduCt. 
For Diviſion ſubſtract them. 


Multiply 35 by 15'” 1 The Product will be 


thirds”, . 
2 
Multiply 5* by 15” The Product will be ", for 


_ S = % 0 
Divide 45” by 15" The Quotient will be de- 


grees, for 3—3=0. ; 
Divide 15 by, 5" The Quotient will be ®, for 


+ [—z= 2 


Il] 


Now theſe Indicesare the CharaCteriſticks of the 
Logarithms,or the firſt figures, and areappliable as [ 
have ſhewed in my firſt Book; all which Rules there 
muſt be madeclear by this Table of Powers,the true 
underſtanding whereof is needful to thoſe Rules, the 
Powers and Coſlick Numbers being indeed the num- 
bers propoſed to be multiplied or divided, and the 
Exponents or Indices the Logarithms. 


CHAP. 
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CHAP. VI. 


Of the four Parts of Numer ation of Frattions in 
Species, WET 1 


I T is very requiſite for him who deſires to be a 
perfect Arithmetician to be very ready in the 
Work of FraCtions, and therefore to be cunning in 
the four firſt Sections of Chap. 16. of the firſt Book ; 
for whoſoever ſhall underſtand them, will eaſily 
underſtand the Work of Species following, having 
a Dependance thereon and according to the parts 
of thoſe Settions exprelled. 


Sect. 1. Of the greateſt common Meaſure, 
(4 


ba | PR 
5.6 the greateſt common Meaſure isb) For - 
i reateſt common Meaſure is FF Now (c 
baa S ; 1 b aa (a. 


Sect. 2. Of the Redutyion of Frattions. 


6. Let b be reduced to an improper Fraftion_ .. 


whoſe Denomination is 4. 
It will be thus ba the Fraction. 


4 


Againlet bc be reduced to an improper Fraftion 
whoſe Denominator is 4» | A 


Ce — 
| HY & 


Hy It 
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b+c 
It will be thus «= ba-lca the Frattion, 


ba-lca] «a 


7: Let b+d be reduced to an improper FraCtion : 
a 


b | 
It willbethus - | 64+ the improper FraCtion. 
ba| a 
Let b-c& 7-+d be reduced to an improper Fraction: 


Ly 


| b-c| 
Tt will be thus s | bs-cs--r-|-d the improp. FraCt. 


b5-cs| $ . 


8. On the contrary, let the improper FraCtion ba 
be reduced to the Integer : ns, 


Ic will be thus 6a | 
-) (b the Integer. | 


ba-tca\ ba-j-ca 
0 | a) (btcthelnteger; 


bi-65-by-[- | By 
So likewiſe . EM s Je-col rb d(b-cnn 


9. Fractions of unlikedenomination ought to be 
reduced, keeping ſtill the ſame value. 


© EE. reduced would be thus. 
ca aa Fo 
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ba rc 


f Y bd rc 
ca da aca aca 


a) 


d c TheFraftion reduced, 


ay 
aca 
ba dc 
60:2..4 reduced thus 1) = - be L... 
E a A ca Ca 
4a c TheFrattion 
Wye reduced. - 
# & 
bae cde fda 
# Oo > > 
es L reduced __—O- Z 
RS 


bat © cae faa da The Frattions Teduced 


—— 


ae: aae 'dae to one Denomination. 
Set. 3. of Addition and Subſtraftion of Fr-ftons 
If the Fraftions have the ſame Denomination, 


the Sum or Difference of :the Numeraggrs muſt 
be ſet over the common Denominator, - 


Ff 4 þ 
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b 4d Sumordif. b+4|bd cd Sum ordif- bd+ cd 
c c ferenceis c | 4c ar ference-is as 


If the Fradtions havenot theſamebaſe, then they 
mult be reduced as in the laſt Section, and then ad- 


ded or ſubſtrafted, _ wy 
b r reduced, added, or 64+ 
As — da fubſtracted, are PR 
Sect. 4. Of Multiplication of Frattions, 
EL IRS ED prod &* | 
gf a aa Ea F 
4 het SIE proc £ | | 
a 4d «© [8 & 1 | 
\ . | 
| #) va de Procudct is bd . 
I C) 70 Ca ”h 7G 
i F, 6, BY ; « | 
l; 5 L- 
| | bet. 5. Of Pawiſin of Frations,, 
!ih Hb: def 6 | C& 99 Sb - p 
i "02 2301.57 200-53 n by 
þ) aa (as | &) & (ec | a) ba) ra (ﬆ 


DEGn av Agr . 
ons Bir ws 


—T pn, eG rm ae i hr ater 
DUM, | EO | OT Ge 


os! 1 : 'b + "pl . : 
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-Þ I 

ns Sect, 6. 
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Sect. 6. To add or ſubſtraf any Part from a Fraition, 


or to find a Part named, in 6 Propoſitions, 


| Prop. 1. To add any Part or Parts of a Number - | 
given to the ſame Number, 


As for Example, to this Fraction 3* add his half 
or :, add ito! it maketh 3}, then multiply 3*« # = 
** for-proof, if Huppoſe a—10, then J=6, the 
half whereof: 3-6 =g=i=7 KEE 


Ex. 2, If to **"* add his?, add 1 to* maketh 
7, by which 1 multiply 7%] —=257e. | 
Ex.3.Of a pure Fraction to } add his ;,I multiply 
yt _+ 
9 $2 
Prop. 2. To add the Part or Parts of a given 
Magnitude to any other of his Parts. 


Ex.1. If the given Quantity was 5b, tothe} there- 
of I delire to add the ;. I add the Parts together, } 3 
makes ;;, this FraCtion 1 am to multiply in the given 
Number 56 11 116 | | 

"Ex. 2. If the Number i be propoſed, and itbe 
deſired to add its half to his third part, I add +! 
OI | 


Ex. 
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Ex. 3. I would addthe ; of 74to the? of it: I 
add; tos —Y, and-j' » LY _ for proof I ſop- 


poſe a5, then 754=35, the: is 14, the 5 PIs 


==" Pa=3.4. 


m_ - To ubſtratt any part or parts from any 
r what ſoever. 


: Ex. 1, Let the given quantity be #5 +84 it is deſired 


to ſubſtraCt the ; 3 and the ; from K. I firſt add toge- 
ther the Parts, BA ſabſt, that FraRtion from + 


or i thatis x7, which I multiply by the given Quan- 
_ b*84, & 0, 76Þ564 
c ag n5e.. 


Ex. 2. From ,? take his *, firſt 1 ſubdu@t 4 from 
ror ;, reſts j, by which | multiply ,2=/2.. 


Prop. 4 A Quantity being given to ſubſtraft any part 
or parts from any other of his parts, 

Ex. 1. Let thegiven Quantity be *.** from the 2, 
whereof it is deſired to ſubtrad !, firſt | take ; from 
: ;reſterh,,,by whoch [ me the given Quantity, 
Tavit 4 67 fe 

Ex. 2. Alſo take the? of b from the * of it, firſt 1 
take 3 from 53 reſteth ,; £ Inwlti ply that by the given 
quantity, It. makes 5; 57, the Ns is plain: for if you 
put b=36..5 of 36=32; j==27 and 32—27== 


Ye" ho 
—— — * os 


Prop. 5, 
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Prop. 5. To find the _—_ or parts of any given 


Number 


Ex.'1. Let the given quantity be ** I would find 
the * and ! thereof, I add together the 1 + *=,7, by 
this multiply *" Cn 


Ex. 2, I would find the ? of 6, [ multiply 2 2,6 


—= if you ſuppoſe b==20 "the ? "of i it is Ly 3d 
wu=Gamnly. 


Prop. 6. To find ont the _ _—_ nr ifany” 


of bys parts be given 


Ex. 1. Suppoſe that *'** be the two thirds of A- 
ny other Number, 1 would know that Number, di- 
vide *** by ;,the Quotient is 7,7 whichis the prin= 
Cipal Number delired. | 


Ex. 2.1t is deſired that I ſhonld find the Pripcipl 
whereof b is the 5, I divide! by !=#7,now ſuppoſe 
you ſet b—=8, then ©—=10, for $1 is the + of 10, 


The 6 former Propoſitions, if well praftiled, 
will be of great help in the ſolution of many intri- 
cate Queſtions propoſed to be reſolved, when as 
Þa art or parts of any quantity areto be added or r ſub- 

raCted. 


CHAP: 


CC. 
CE en an" a_—_y 


op Rworoniy . 
— —_——_——— 


_ — 
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/ CHAP. VI. 


: - The Parts of Numeration in ſimple Surds or Surds 
| » 4.45 Coſſick, | 


Selt. i. Of Aaaition and Subſtration. 


1. AS inFradtions, ſoinall ſimple Surds, you are 
to conſider whether they be Commenſura- 
ble or no; if they be commenſurable, and when 
they.are brought 4ato. their leaſt Terms, they then 
be truly figurative. Beds 
They are added or ſubſtrafted thus: For Addition 
fquare'the Sum of the Roots, and multiply that 
quare Quantity by the common Divilor, prefixing 
before the laſt Product the firſt Root: In Subſtra- 
&tion ſquare the Difference and work as before. | 
Examp. If /rpp and yrs be given to be added or |} 
ſubſtrated, I find /r to be the common Diviſor,and #F| 
would leave in the- Quotients pp and 5s truly figura- | 
tive, whoſe Roots p and - added and ſubſtrated,viz. | 
ps or p-s,and then multiplied by it ſelf, by /r,witl 
produce +/ppr-i-2prs-4-55r: for Addition, and y/ppr 
-2pr+sr for SubſtraCtion, 
pu 100 VR) yRPg, (Pq. P Tp, | 
LEN ho JAE: \., ESA ONS | 
a PgR-4-2 PRS-\-SgR, 4 Pq-2PS4-Sq; P4-S Add. | 
v/ PgR- 2PRS-4-SqR. 4/Pq-2PS4-Sq: P-S Sub. | 
The Surds added are 4/PgqR-\-2PRS-|-SgR: 
© £, Tobſtraſted 4/PgR-2PRS+S;R; 


v3) 


: 
Xx 
p 
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4 


v3) 27-4 (944. 34 
—_—_ ERS, IB ctw. 
Add.—y/27 Aq+18B A-\-Bqui/ 9 Aqi-6B AtBg:3 AtB 
Sub.—y 27Aq-18B A+Bq: 4/94q-6 B A\-Bq:3.4-8 


The Work according to the Rule. 


3.4--B 
3.4+B 
. 9 Aq--3B A 
Ba # ne Al 
9 Apt6B At-Bq 


I conclude /27A9t-y 3 B9=v/27 Apt18B A+Bg 
and /27Aq-438q reiteth y 27 Aq-18B A+Bq. | 


2. But if the Surds be Afymmetra, ,or have not 
ſach a common meaſure as before, then are they 


added with -- and - . | 
ASif /B be to be added toy/C it would be /Z-+ 


VC, if ſubſtrated /B-y/C. | 
So likewiſe 4/B-D: y/B-C added /B-D+y/B-C: 
ſubſtracted y/B-D:-y/ B-C: 


Sect. 2, Of Multiphcation and Diviſion. 


1. If your Surds be all of one kind, then multiply 
and divide them as is taught before, and prefix be- 
fore them their former Root. 


HP PEEL 
As /q A*y/qBY/=9B 4, and 9) (4B. 
- 2, But 
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2, But if they benot of the ſame kind or power, 
then muſt they be reduced thus, ſer the y/ as in the 
Example, and multiply each Quantity as his altern 
Power or Root doth ſpecific. Examp. | would 
multiply /qB by y/cC. 


BNF C—Cj—Bc Reduced to one Denomina- 
9 4 NvE=—v9c tion,are 4/qcBc-(-y/qgeCq mult. 
 =v/q&BcCg. 


3. If the CharaCters be compounded, then let the 
one be reduced to that ſpecies, by which it exceeds 
the other. | 


—"k S— are made 4/qq Agq, and 4/49Bg. 


4- If in Multiplication the one be an abſolute 
Number, reduce it by Multiplication to the ſame 
Root with the other: As 2*4/9B,that is, /q4.*4/qB 
=/g4B 2:4/cC=y/8&ry/cC=1//c8C. 

So4/9qD»2, that Is, 4/qqD*4/qqi6— 4/9916D. 
and fo of 2, 3, 4, 5, &c.. | 

Hence it is apparent how any Surd may be added 
to himſelf, thar is, multiplied by 2. For if I were 
to add 4/q4B+gD: to /qB{+9D: it would be /q4 B+ 
p56 So 4/93 Dn 2=4/qi2D. Soycz3D added to 

ſelf =a/ c24D, 

5- If you be to multiply any Root or Roots by 
themſelves, if the Powers be alike,viz. to ſquare the 
Root q5,thencancel the Root, and ſet down 5 as a 
plam Number; ſo. QQ.of /gq8 is B. Bat if they be 
Nox of the ſame kind,civide the Index of the greater 


by 
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by the Index of the leſs, and ſet down the power 
anſwering the remain with your ſpecies as to ©: the 


4qqB it will be 4B, becauſe 2)4 (2. but this only, 
if the greater Root be compounded. 


_—_ 


CH AP. VII 
The Parts of Numeration in Compound Surds. 
Sect. 1. Of Addition and Subſtraftion, 


1.TT*HE Additionand SubftraCtion of theſe com? 
. pound Surds is the ſame with the Simple, 
having reſpect to the ſigns. 


Examp. of Addition, 


Examp.1. /q27+v/48 | Iz,/24 
Numbers 4/91 2-|-4/92 2 4 


Sum w975 1-/q1 8. Th 
Z 

wy ff a/quzeapt: cz; 4+5p: 

pl-y/2e v/quzz-ap: | wcxzt- 5p: 

ſum 2+pty/ ſrty/26\ſum/qqazz-16p:] ſum v/C8z2, 


Examp. 
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Examp. of Subſtraftion, 
b.S/EE hf 440416 
4 4 in Numbers 4/q320-8 
Z ZL-4p - 9 
> hd ws 24-9320. 
fEEID [or | 
4 


| P |-4/26 | 
R-P4v/ S-v/ ZE 


2. Addition and Subſtrattion in univerſal Surds, 
if they he of divers Denominations, is as in Com- 
pounds, ſetting before the laſt theuniverfal fign: But 
if they be of like denomination, then they are added 
and ſubſtrated- after this manner z add your two 
Surds together, then multiply them,double the Pro- 
duct, or multiply itby Root 4, fet the firſt Addt- 
tion and laſt Product down with the ſign of Additi- 
on if you add, but with - if you ſubſtract. 


that is 4/zz-4P. | 


Examp. in Numbers and Species. 


= - 4 24 the Addition, 
144-6==v/138 the Mul. 
and m138*4/a==y/552 
therefore 4/.24--y552 the : Add, 1 
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WE <4-y/LEE » to be added. 


vis + = 4 F "the Addition, 


24.44: ZI the Mul. | 
4 - ® s 
vpq in Tl is ap 77 of o 
: v:24/qpg==v2z1-2p:= the Tad. 
| Mite -/4pq—+/z-2p the Subſtratt. 


| - - 6 
4 Hf 4411 16992 
224-409 446074 

4 16 


24-2P9 £ the Addition. 


4494-16 <P t-16P49 4-249-16Pqzq 
16 16 


-16 -I 6pqq- 6 
That : 4519 1629PpF1 AS 4<49+16p9z 


| | 
to be added. | 


And by cancelling the contrary ſpecies, reſteth 


only Pgq*n4=v4049=209: 
The Addition thereof is 4/:24-2pq42pg=y/:24 


P—— 4 
—o——— 


The SubſtraCtionis y/24-2pq-2pq—=2z4-4pq. 


Gg » Azother 


3 
p 
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Another Exanple, 


VeRO E 3) 0-4 Pa the M : 

"2b Babe 
v/: Fra Pq X, EY OT. | | 

4 2 | and Pqxz=47q,==2P. 

v RqF4Pq the Ad.) > ORE ed \& Lth £ 

Therefore the Addition is = v/iy/X44*Pq;1-2.P. ; 

The Subſtration-.15 7. = vv RagptFo-2P, : 


nao x nts x os 


Seft. 2. Of Muliplication and Diviſion. 

1. There isno great Difficulty in this, obſerving 
the ſigns,and-inuniverſals, keeping the right ſign for 
the Product. ; High 

| Examples of Multiplication, 


$4 424-47: wy : 5 as _ 
g/? £ [-y/ — Muttiplicand. 
4 


£.-, GtraPs oo 
V:—+/ ——  Muitipher. 
: | 


=... = 
i; 123 Ak 2544; The Squares. . «i | 
| * 4 Pe | 
- BaqaZoP 
16 .. *4=(. Da - 
16 BY 
 '229q 4P Z9qq-16ZqP: - 
"7 SY < -— qa The Produtt. 
). F 


CE er apammmw_nn—s 
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s % P . Ss 
2 Ve Multiplicand. 


q Z, Z,q-4.P qe |. 
| dre Fonds 52 Multiplier. 


| Z a-aÞ, 
Pe 41 iPq=P. 


4 4 


Z, 7Z.,4-4Pq: kk 
: vii CE 

£ -4 Pq: 

a 4 wud 4-47 


Sf po 4 ES ” The s 


| —_  —— 


4 4 


1Z.,aq9-16Zy4Pq 
4£599 16 £5-4 IG Ret. 


16 | 
: -Z,16P4: | 
27,9 v9, SECRET. produd. 


qQUATES. - 


vs: 


2. Now as in ſimple Surds, if you be to multiply 
an univerſal Surd by himſelf, you are to blot out rhe 
Root, and make it a Compound. 

3. If yon be to multiply an univerſal Surd by a 
whole quantity orother Root, you mult reduce it to 
the ſame denomination, as if you be to multiply 

Z, D£Z,q-4Pq by KR, you muſt reduce & to &g, 
v 4 4 andthento&qqas followeth. 


Z Z,qRqq-4PqR 
Ay THI 


Gg 2 vq 


—- 
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v/9:23w/ 44* vq16-1-/qg 
vq:16+-4/99.'  wqi6ly/gg. 
v:254-4/576 _ 164-9 
v/1234/4 Tl y144*=576 
__v:25w/576 


vi5754/ 92304+v/92500-+/ 1304704 
that is 575#48450+552=1225 
v:1225=35. | 


Examp. of Diviſion in Numbers. 
v43t+v4q p) +4/46) 11900 —_ 
that 15 56. 


vq34w/ 51/46 
4q33+w/45-v/96 
-4/q18-4/930-6 
-1-4/q15--5+4/430 
' +3+4/q154+4/918 
Sum 4/460-+2. 
495) 4134/97 (2+v/,; 


The Squares being taken and univerſal 
{ign cleared, 


Pd 


Sect. 
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| Set. 3. Off the Extrattion bPrehe Roors of Bitofnials 
and Reſiduals CNFUer Jl, 7 


1. Take the difference of the ſquares fe wu parts 
of the Surd to be multipled' in it ſelf the Root 
whereof add'to the greateſt Particle,and' take.itfrom 
it: Then the Roots of half thoſe Products beingcare- 
fully ſet down according to the due ſign, w——— 


the true Roots. 10 2917 
Examp. To rake the Root of o/:$444/4Bs- 64 and 


48 are particular Squares, 16 1s the Ditference,. 4. 
the Root of the Difference, 


4 being added to the 
greater 8 — 1216,.(, Thereforel ſay /q6+V/2 1s 


4 being ſubſtratted{ the Root of this Binomial, 


==4 the! 1s 2. 
and v46- 42 the Root of the ITT 


7: "\Zq-4P 
The ſquare root of 4/: 1q is gotten thus 


[EE was nk Fs A = £7 


4 
PG the Difference, AY - ._ £,-2P Toy 2 


Root is P, PE 'F 

The Root of the "6 +2P. © 2Þ,. 
Binomial is | Pegs TY 

T he Root of the Z42Þ 'Z p2Þ | 
Reſidual is v9 i OY 


Thus have we gone through all the mpleEle- 
ments in Species, now come we to the.comparative 
Part, it conſt ſting i In the great Rule of Algebra os 

Gg 3 e+:quation 
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Equation, the Myſtery of the whole Art of Arith- 
metick, by help whereof pþſcure and dark queſtions 
are reſolved, which without it would never by the 
ordinaty|Arithmetickbe ſatisfied z and therefore for 
the trueunderſtanding hereof, it will be requiſite to 
diſtinguiſh it into theſe Parts : Firit the Definition 
of the Rule, Invention of the Aquation, and Com- 
Poſition; pf the Queſtion, the Reauttion and ſeveral 
qualities of it, and its Reſolution 3 and then we will 
'comegto ſhew the uſe of cit in the eaſfic Reſolution of 
any - A— Queſtion that is-poſſible to bere- 
olved. 25516] >65 10 1005! 5:1 


£ CS. $4 | 


— —_—A ” 


4  w« .* » " "If 


CHAT. Db 


Of Xquation, ard firſt of the Invention or finding 
| of it 0ut, Set. 1. 
[. ACh is a proportion of Equality betwixt 
*” Iwoor more Qpantities, Numbers or things 
of divers denomination: As 4-C—D Juppoling 4 
=1I2:-C=-4. D—8, for 12-4—8 : The Invention 
and bringing the queſtion propoſed to an Xquarion 
is the great difficulty, '(for after we have once cer- 
tainly found the Xquarion, then by RednCtion and 
reſolution the true anſwer will be found )) For the 
eaſy finding whereof we are'to conſider theſe 3 Se- 
tions following. 

- SeZ.1,1 It is very requiſite that we are provided 
with abundance of Analitical ſtore, to beauſed as Oc- 
caſion may offer, i ſuch;as Mr. Ozghtred bath _ 

| c 
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ded inthe:1B Chap: of thisClanys, ' Badgers before 
Diaphantis, Billy. before his, continual:Proportio- 
nals; for: iow is-it poſlible ao! reſoweaQueſtion in 
Proportion, unlefs 1 know, that in 4 Proportianals, 
theReCtangle of the Means are equal ;tothe iReftans 
gle of the Extremes,and ſuch aretheſethat follow : 

1. If A:B.C.D.E, bein Arith. Prop. 4: per on 
-BC4-C-D4-D-E. 

2: if 4. M.N. L. E=0: A+E=Qratd: My 
Lqi-21qi For amy. ear Cm 4+ 
Lq— Mq4-2Ng+Lq. 

3. If A.M. E-=0:4tE== 441-2 Mp Eq. For Q_ 
A+E = Aq-l-2 HE(=2Mq)-Eq=z Aqi-2Mp-Egq. 

4. If A.M. Ex=QzatM\NE=art Mpeg ] EX, 
MH 3 in 2M. 
5. If A.M, EQ: A MINE == A Art MatNytEg 
-|-2 []ex. AFMN in MtE. 

6. If A. M. E-Aq- {-Eq=Q!: A-E-2qMA. 7. AX 
= Mq-Nq. 8. E* X==Eq-Mqz=Q:4-EtMg-9. g, 
X,-0:4-E=2Mq-2 Aq. 10. Eq-Myt Aqz=0: A-E- 

11. A.M. N.E--letZ=S$um of them all,. and 
let Z=B-\-C and B:C=Q:MEN. Then B==A4-M 
and-C—N-1-E. For Mq (NA) 4-3AN ( MN4-AE) 
4+Ng(ME )==NI A-MN-1- AE-|-ME. 

12.1f AM.EA« MotEq= Me Aqi-EqzE* Ag 
49. For AMq\-AEq=M Ai-MEq=z AgE-1- ME. 
13- AE- Aq=E- A* Aand AE-EqzA-E*E, 

[4 Aqi2A\1=Q Al. 15. Aq-2 A+-1=0:A 
1. 16. Ac-|-3Aq-344+1= Cube A-+1. 17.1f 49. 
AE.E9:- I ſay Ag. AE-E.QO:A-E=- and Eq. AE-E. 
O: A-E= 18. Aqn Eq= O: ArE. I9. Q:Ac+Be-— 
©: Ac-Bc\-4 AcBc. 20. Ac-Ec= Cube A-E4[ |; 
AE» A-E. 21.As-Ec=Ccc: An-E-| ]-2 AE*X==*X, 

Gg 4 See 
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- Se, 2. When a:queſtion'in Arithmetick is asked, 
you may placefor thequantity or Number-ſought 4, 
for 4 joyned with ſome: number for the: eaſe in 
working thequeſtion)or any other voweLexpreſling 


thoſe things that \are certainly known;by Conſo- 


nants,'and:the unknown or what is ſought by vow- 
els; -but after Des-Chartes if yau practice with the 
ſmall letters, then nfark all the given quantities wich 
the begijning of the Alphabet, a,b,c,d, &c, and the 
unknown with the laſt letters. x, y,z,&c. Which ac- 
cording to the terior of the Queition,it muſt be exa- 
mined, (as though you hadir given, and were pro- 
ving the truth of it) by ſome of theſe Means follow- 
ing, till you.can bring it to an Aquarion. 

1. Sometimes the ſought numbers or quantities 
are many, and that by oneRoot put they cannot be 
known, therefore in this caſe we put as.many vow- 
els or jettersfor the firſt magnitude as ſhall be need- 
ful,” and then as many letters as you uſe for the 
Roots, ſo many ſeveral Xquations to find out the 
values of theſe letters in relation to A: and herein 
great cate is to be had, that after you have found out 
the-values of thoſe ſecond Roots, you never let them 
again enter the queſtion. 

2. Sometimes you muſt make uſe of ſome known 
Problem you have in ſtore, which will expedite your 
Work, and eaſe you very much. 

3-And ſometimes you mult canvaſe your queſtion 
by Addition,SubſtraCtion, Multiplication and Divi- 


ſion,or by ſome proportion or other artifice, till you 


have at length brought out your Xquation, which 
muſt be ſo ordered and reduced, that the Species of 
the quantity ſought; with all his parodical degrees, 

| may 


REC. RR ces wer re EO 


ERIE; 
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may make up one ſ{ide,and the given magnitudes the 
other ; the which is taughr in the Chapter. follow- 
ing. . | T 77% | 
 Sef, 3. It will be nolittle help tothe Invention, 
to obſerve this Rule, That whenſoever any Arith- 
metical queſtion (wherein numbers are joyned with 
material things, as Men, Money, Time,Place,@4c.)1s 
propounded, that is a practical queſtion, the ſame 
be ſeparated from ſuch things, and reſolved int 
pure conſideration of Numbers. The Examples fol- 
lowing will more plainly ſet out the meaning of this 
Section. : 71 A 
ueſtion 1. A certain Man went 9 miles a day, a> 
nother Man follows him from-the- ſame place, bur 
ſet forth 10 days after, and went 14 miles each day, 
in how many days will he overtake him? The que- 


 ſtion abſtrattypurt, I demand. what.number is that 


which being multiplied by B (9) and the Product 
added to C (90) is equal to the'-fame number multi, 
plied by D (14.) FR 
2. A certain man hired a ſervantfor a year upon 
this condition, That for every day that his ſeryant 
laboured he ſhould have a ſhilling,and for every day 
he was idle or played, he ſhould loſe or diſcount 
eight pence : Now at the years end the Maſter was 
to give the Servant nothing, nor the ſervant any 
thing in the maſters debt : It is deſired to know what 

days the ſervant laboured, and what he played ?. 
Abſtraftly put thus ; divide the number B(365) 
into two parts, that the one multiplied by C (12) 
ſhail make ſo much as the other drawn into D (8. ). 
3. AVintner fold 30 Bottles of Wine for 210 
ſhillings, whereof ſome of the bottles were White- 
wine, 


two numbers, ſo that the lefler ſhall be exceeded by 
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wite,others Ctaret;jbut he ſold one bottle of W hite- 
wine for 5«/#nd a bottle 6f Claret for 85./ it isde- 
manded what Bottles there were of White- -WIne, 
and what of Claret? - C 

'Abſtrattly if numbers thus ; divide B(30) into 

two fach parts, that the onepart drawn into-C' GG ) 
the other part into D (8) ſhall make F (210.) - 

' 4. There are two ſorts of Monies in number 1600, 
worth 80 pound, whereof 10 of the one kind, and 
200f theother areworth 1-pound, it is demanded 
what number there were of both theſe ſorts ? 

AbſtraQtly in numbers thus ; divide the number 
B(1coo) into two ſuch parts, that the one divided 

'C (10) the*other by D (20) the two Quotients 
ſhall be F (86:) 

5. Suppoſe Barwick, and London are diſtant 228 
miles out of which'two Foot-Peſts [take their jour- 
nies and meet the 12 day, but the one went each 
day one mile further than the other : ir is deſired to 
know what miles each went every day? 

'AbftraCtly thus ; two nawbersare ſovght whoſe 
JiffErence is X (1) That if both-of them ſeverally be 
drawn into B (12) the Sum of the Product willbe 
Equal to C (228.) 

'6.' Among two Regiments of Soldiers, whereof 
the one being Footmen exceeds the other being 
Horſemen by - 300 perſons, there was diſtributed 
4000 Crowns, and every Soldier of the Company 
of Horſe had 3 Crowns more than a Foot Soldier : 

it is demanded how many Foot Soldiers and how 
many Horſe there were ineach Regiment ? 
Abſtra&tly thus; divide the number B (4000) by 


the 
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the greater by C (309,) and let the Quotient of the 
fitſt workbe greater than the Quiorient of theTecond 
by the number D (3:) 

'7. One that had bought 100 yards of Cloth,ano- 
ther demanded of him what a yard coſt him ?' He 
anſwered, for how'much leſs I bought 4 yards than 
for 80 ſhillings, by fo much lelsdid Ibuy,50 yards 
than 05 ſhillings. © + 
' ' AbftraQly thus; & number is ſought that being 
drawninto B (a9) and C (50,) and from the'Pro- 
ducts if you ſubtract D (80) and. F (95) the Re- 
mains will be equal. - \a. 

And from hence it -15 apparent converſly A tb 
propound aqueſtion, out of numbers ſimply joyned 
with material ſubſtances. And further it 1s diligently 
to be noted, that when divers numbers are propoſed 
to be found, that you ſeek out thefirſt, for the which 
you placed A; as if you did put it for the 2,003, 
then in the reſolution of the X — it may:ftatl 
ſignifie the firſt, ſecond or third, "according tothe 
Polition, 

And-note, that of all the parts of Equation, this 
only..of the vention is molt difficult; for beſides 
the neceſſity of the knowledge of the principles of 
Geometry and Arithmetick, together with a good 
zadgment, it 15 very requiſite, that he that deſires to 
be a learned Analiſt, ſhall praCtiſe the finding outof 
many hard queſtions,which he may both have from 

others,and propoſe to himſelf, as occaſion may ſerve. 


S:Q&: 2. 
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'Seft-2. of ! he. Reduftion of the EAquation, ' the Work, 


Concomitant with it, 


- 11, To reduce an Xquation, isfo to order and diſ- 
-poſeir(keeping it ſtill toan equality) that it may be 
fit. for relolution; and this is done five manner of 
ways: 1. By Tranſpoſition. 2. By ReduCtion of 
the Fractions. into an Xquation(it there be any into 
whole ſpecies, {.3- By common Depreſlion. 4. By a 
eommon Diviſon-of-both ſides of the Zquation. 
5. By Reduction of either ſide of, the Xquation to 


the ame power,and cancelling the Collick figures. 
WP ry duftion by Addition or SubſtraQion, 


1. That themagnitude or magnitudes ſought may 
,make up the one ſide of the Aquation by Tranſpott- 
ition; you maſt. convert the given magnitudes, and 
-they ſought from the one ſide to the other, changing 


the ſigns. 
- | I. aci-be—=d.; ac=d-be. 2. ace--dce==gce and ace 


r==2ce-ace., 5: 
3- dcgabg==bgadc-i-5dca and dcga-5dea—bgac-bg. 
- > 4. aabe==db4-af and aatbc-af==bd and aa-af 
==db-bc. 
F- 11==244-2.x4-]-xx and 244-2xX4==1-XX, 


Reauition by Multiplication. 
2. If every orany magnitudein either ſide of the 


Aquation be a Fraction or Frattions, multiply all 
the 
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the other ſpecies in each other denominator but his 
own; and this #5 nothing but the work of Fractions, 
and therefore as occaſion ſerves the greateſt com- 
mon meaſure may likewiſe be taken. Examples. 


(1) a+h" and ac-bc=4, 


3. ++7=b+Eand acga-\-bg-=bgadc-i-5dca.' _ 


acbb ” 2ddba cbbaa © 
6 + fA= ; l d 


and 3acbbd--3bbedca-—24*cba. -|-3cbaaac, 


Rednttion by Diviſion 1, 


3.1f the magnitude ſought be found in all the mag- 
nitudes on either fide of the Aquation; then.you 
muſt by depreſſion or dividing the magnitudes ſought 
by ſome Parodical degree, clear ſome ſpecies of the 
AXquation, that the one ſide may be known, 


aci-baa—da depreſſed becomes aa-þba==d. 
* a*b4-5dcaa==Hcaa-daa and aat-\-5dc==bc-j-d and 
aab—-bc4+d-5 ac. | 

a'd-gbaa—=dca* and 4%-5b==dcaa and a*-dcan= 
5b. 2-9 


Readuttion by Diviſion 2. 


4. If the Magnitude ſought or his higheſt Power 
be joyned with another ſpecies,then mult the reſt of 
the ſpecies be divided by that ſpecies, and the high- 


eſt power cleared thereof, | 
| I. Ab 
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_ aabinte and gs | 


da Fo 
 aab-da==r and AHA 


5. If any ſpecies be expreſled inthe Xquation by 
| a Coſlick Root, then mult the reſt be exalted to that 
Power, | 


(1) deals and taboberoma. 
(2) b=yab-d and bid=y/ab. Then bb-+2bd+dd 
ab and —_—— 


(3)b--d—y: ok Then bb» 2ba--dd—b-+y/d and 
abbr dd bd to be reduced as before. 


Example where all the Rules of Reduttion are uſed. 
If this EE NLFRs were given, 


os aroma 
and ſoppole the ſought Magnitude were S. Then 
ZqRS—=PRq+PS4i-2PRS and ZgRS-2 PRS-PSq—= 
PRq and Kees mech xS- Sg==Rq. 
P 

Suppoſe R were ſought in the ſame Aquation, 
Then Ro: oa. and ——— 

Suppoſe P were ugh, Then Ra P4SgP+2RSP 
=Z9gKsS and P= Z4qRS 


Re 892 K8 | 


if 
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If the given magnitude be equal to 2 Surds, as 
Z = AP--/+ AS.Then' Zq== AP+ AS 4 49ÞPS.; 
Then Zq-AP-AS—=y/449ÞPS to be reſolved as be- 
fore. 
2. Theſe 5 feveral parts of: Reduftion do nog 
change the equality. - 
Fhe 1.doth not alter the equality,theſame mag. 
nitude being addeQto-both ſides or ſubſtratted- - 
The 2. doth not changethe equality, for let*=3] 
Then 2. 4 :: 3-6. and becauſe thei Produdt of the 
Means are equal to the Extremes, therefore 4*3==: 
2*6, in fpecies F=C Then A. B:: EC. D. and BC. 
== AD. F © 5 Shs 
The'3. and 4. do not alter the equality, both 
ſides of the Aquation being divided by one magni-/ 
rude. ns 2 ts 
The. doth not alter the equality, both ſides be-' 
ing ſquared or multiplied into themſelves. bc 
' 3. But if the Xquation fall out contrary to the: 
definition, then it is either Nugatory or Impoſſible : 
 (1)&s if there be an ldentical Xquation thus, 3 4g— 
344. Then may it be reſolved by any namber whar- 
ſoever and therefore it is a vain queſtion: 2. If the 
Aquation fall out to be 5Ag=4 Ag. Then is the 
queſtion propounded utterly impoſlible and cannot 
be reſolved : Likewiſe if the queſtion be Aq=1 2 
A-40. h 
Becauſe 40 cannot be taken from'zs the ſquare 
6; 2: therefore likewife is this queſtion impoſlible 
to be anſwered: and thus much for the work accom- 
panying the Xquation. ' CN, 


: | Sect. 3. 
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Sect. 3. Of —_— of alt ſorts of Equations in 


umbers, 


- 1. After your Aquation1s invented and reduced, 
then the ſought magnitude is either pure,. As A== 
B4<C, or ſecondly it is ſome Poteſtas, Ag. 4c. Age, 
&c. or thirdly, it is an adfefted Xquation, of which 
laſt ſort there arealſo two kinds: 1. The Indices 
of the Xquation-are in Arithmerical Proportion,As ' 
AB A=C," that 1s, 0.1.2. Aqgq-DAqzA, that is 
4+ 2.0, 0f6.3..0.'0r 8. 4.0, &s. Or ſecondly, they 
are not alcending or deſcending in ſuch Coſlick figns 
as will make up any part of Arithmetical Propor- 
tionals. WY nt | 

1. If the ſought magnitudes be a pure Root,as 4, 
then according as the other ſide of the Xquation 
doth intimate;v3z. by Addition, SubſtraCtion, Multi- 
plation or Diviſion, you may find the value thereof : 
As for Example, A=*Z" ſuppoſing X,—=5, and 
X=—21 as in the Chapter following *7?=—=ſ—3z— 7. 
In Words you, muſt add the number intimated by 
X, to the ſquare of the Number intimated by X, and 
divide that: Sum by X doubled, the Quotient is e- 

alto A. 

2. If the ſought magnitude be ſome Poreſtas, then 
after you have added, ſubſtraCcted, multiplied or di- 
vided, the other, fide of the Aquation as the ſpecies 
inform you,then muſt you extract the Root of that 
Reſult according to the Coſlick Sign annexed to 
the ſought ſpecies; As for Aqtake the ſquare Root, 
Ac the Cube Root, &c. o 


\ The 
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The Extracting of theſe;Ropts, as alſo the Roats 
of all adfefted, Xquations in numbers are moſt lear- 
nedly tayght by the oft before mentioned Mr-Ongh- 
tred in his Clavjs,. and thongh by ſome handled; -yet 
never before ſo plainly, methadically andſuecinCtly 
explained, not only in the'true nature ofthe Roots 
and their. adfeCtions , but- in the eaſe invention of 
the firſt and ſecond Figures of the Root, which be- 
fore was a buſineſs of very great difficulty, 2s thoſe 
' who make experiments therein may very :readily 
percelve. ; £0 S808 3; vii. | 
For the more eaſie and ſpeedy ExtraCting of al 
{orts of Roots, L ſhall commend to. the Reader, and - - 
eſpecially to all Gentlemen that are willing to ſtudy 
this Art (who as they ought to. be encouraged to 
proceed with as much eaſe as can be, ſo commonly 
being deterred by the tedionſneſs of practice and 
difficulty, do not only leave it off but deter others 
from ſtudying lit) theſe two ways, viz. Nepair's 
Bones, and the uſe of the Tavle at the end hereof 
joyned both together, by help whereof I dare affirm 
to extract a ſimple or adfected Xquation, and that 
without the aſcribing, any thing to memory, in half . 
the time, if not leſs than any who ſhall do it with-. 
out, GU Bt 
3. The Table annexed to the end- of this Book, 
contains the Squares and Cabes of all numvers un- 
der 1c00, the ſquared Squares of ail numbers under 
500, and the ſquared Cubes and cnbed Cubes un- 
der 250: There is allo all the Multiplees of ſingle 
Squares, Cubes, {quare Squares, and ſquare Cubes 
annexed, which are 9i great nie likewiſe in Extra- 


Con. - 
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4. If. the ſquare Root of any Number under 
1000000, the cube Root of any Number under 
I000000coo, the qq-Root of any Number under 
6250000000c0, the'gc. Root of any Number un- 
der 97656250000, or cube Cube Root under 
2:44.14.062500000 be demanded, under each reſpe- 
tive Power ſeek out for your number given, and 
under A if you hit juſt of that Number you have 
the true Root ; as if it be demanded what is the 
+/q of 243049, I find it to be 493; the 4/gq of 
1121513121, tfindit tobe 183, &c. 

Burt if your number fall out betwixt other two 
pumbers that are not truly radical, then you may be 
ſure the bigher Root is the Root of Integers, and 
then you may continue it to get a decimal Frattional 
Root by joyning 3 Cyphers to the difference ; but 
by what eafe and ſpeedy praCtice both this and other 
the many Myſteries of theſe Numbers may be 
wrought,neither the ſtinted bigneſs of this Book,nor 
other my umployments will give me leave to ſet 
down. 


The Extrattion of the ſquare Root by the Bones, 


Firſt, point every other Ag: 
Figure from your right 09 ...... G 
hand, beginring with the Diviſor 2 4:E __ 
laſt ; and finding upon :Eq 


the ſquare Bone, the next leſs or equal ſquare to 
the Figures of the firſt point to your left hand, ſet 
the Index of the Quotient, and ſudſtraCting the true 
ſquare from the Number above, to the Remain add 
the next two figures, and for a Diviſor _ 

ouble 


* 4 * 00,1 cnn. 


ha, 
_ 
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double the Quotient, and ſet the donbled Quotient 
on the Bones, and place them before the ſquare 
Bone, which done, work as in Diviſion, by ſeeking 
2 Quotient,” and ſubſtrafting the Number on the 
Bones, (which are equivalent to (2 AE+Eq) the 
Gnomon) from the Numbers above; only obſer- 
ving this difference, that you muſt ſtill draw down 
two figures, and that every time you muſt double 
your Quotient for a new Diviſfor. - 
10601536 (3256 
A) 09479 
2.46) 160 &K: 
124 (2 AE+Eg. 
2A64) 3615 |: 
3225 (2 AE+E9. 
650) 39036 {(K: 
39036(2 AE+Eg 


QQOCOD 


34<00000000 (5<8308 &Ka 
A) 25q 
2A10) goo R: 
864 (2 AE4-Eq 
2A116) 3600 K: 
3489 (2 AE+Eq 
2A1166) 11100 RK: 
2 A11660) 110000 K: | 
932864(2 AE+Eq 


177136 &c. 
Hh 2 Ts 
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' Za were the Cube Roots ©; of) F 


# rf 


"i 
| Yop arettopbſerve .: io; 
the ſame,work-as in - . 
the / ſquare. Root, , 
with, theſe Diffe- .- 3 Abs 
FORCBSy: c 5 in; _ 

'E, Thar, you point every. thifd Figure. 

2. That you triple the ſquare. of; the Quotient 
(which is nothing but to find the ſquare of the Quo- 
tient in the Table of Squares, and to multiply it by 
3) forevery new Divilor, which mult be ſet before 
the Cube Bone ; and that after you have found out a 
Quotient, you mult to the Numbers on the Bones 
:dd the triple of the Quotient multiplied by the 
{quare of the laſt figure found (which by another ſet 
ot Bones had'in readineſsttidy eaſily be done) placing 


it in oneplace towards theleft hand,that is, (3AEq) 


A \ignifying all the Quotient, and E the laſt figure 


_ it then the Gnomon, that is, (34gEt3 AEqt Ec) 


docxceed the figures, you muſt abate one from the 
laſt Quotient : The which ah obſerving the work 
may eajtly he avoided. 


; _ | - The 


Oo __——— 


The Analyſis of the Cube. 


"146363185: 


29 T8 
3 44. +75) 21363 © Reſid. 
=... 1...15008. .. 3 AgE-+-Ec, 
" "604. 30g" 


n- 1.5608 ſ He 


3 44..112); 5755183 'Relid. | 
RA 5678743 +3 AgE-tEc 


SY 2 
| | 7644 --| 3 AEq . 1 058 
' ' &90xe182 5 ic N 
Hr  $755183-; 7 
F | 09  Reſid. 


i To extratt the ſqiared ſquare Root. 


The Extraction only alters in the Points, which 
mult be every fourth Figure , the Divior which 
mult ngw —_ of two ſetts of Bones, and:npon 
the one the Cube of the Quotient drawn into 4, 
and the ſquare of the Qnotiehrt drawn into 6 : and 
laſtly , that after you haveeſtimated a;new Quorti- 
ent, you'myſt add to the number on the Bones theſe 
twq Sums, viz.(5 49. Eq) the ſquare of the Quoti- 
ent in 6, in the ſquare of the laſt Figure ſer two 
places ſhort from'the ſurb: of the Bones:,” and the 
Quotient in , in the Cube of the laſt Figure ſet one 
place ſhort, An Example will make the matter 
more many. nn, | 


Hh 3 7x 
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NE TIY bs» LE 5. ADE; os Aa AA eo 4 akaghs A — 


2 
Aqq | 
> 


LE Ac: E 
Diviſor C6 Aq: Eq e Gnomon. 
4 A: Ec 
: Eqq 


The Analyſis of the Biquadratick, Power. 


21 00wt EO Tango T ws — 
ID Rm". r! ae T7 REIT: gray 


1071 1675 [9488 '0904 11761 (57209 
624] a99 Ker 
446511675 
500 (1))... Sis Iv ©» | 4qq 
159(2)) 350[2401 [4099 © p12 NM 
T3550 P4444 gar : C 
6/860 [446 6aq: eq 
6 Gno. 44 760 


1 535674 [9458 
749772(1))14/81 54 [4216 [(44ce--1eq7 


19494. (2)) | 779 [75 $4494 |. 
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And 
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And note that all along the Operation I make 
uſe of the Table annexed at the end hereof, as when 
I had 572 to be cubed and multiplied by 4, I find 
Cube of 572, which is 186149348, and multiply 
itby 4=744596992, waich | do with the Squares, 
&c. which is no ſmall eaſe in the Work. 

The Roots of the other Powers are after the 
ſame manner extracted, obſerving their Points and 
intermediate Species, which by Chap. 4. Se. 5.are 
eaſily made up, annexing the Vrciz to the A, and 
note that all the Uncie and A are ſtill the Diviſor, 
the Urciz A and E the Gnomon : and that further 
the numbers belonging tothe higheſt Powers will 
fall direCtly under the Points, and the intermedi- 
ate Powers will fall ſo far ſhort of either, as they 
Are in diſtance from them. 


Age : 


Wa Aqq: E 

Diviſor < Ao : Eq 

| Aq : Ec >FGnomorg 

A- : Eqq | | 

Ege 

5. If the one ſide of the Aquation be an adfe- 

ted Xquation , and yet the Indices thereof are in 

Arithwetical Proportion,then it being ſome of theſe 

that follow, ZA-Aq=/4. Aq-X A=e/E. Or Equ- 
XE==2vE, 


Hh 4 The 
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h Jie Ze ſolutions by Chap. 16. Seft.: 9. arc 
' Fin Zq- —_ 24 | 
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But. It -it happen the mjddle Species to be ; 
Square-:o0r,a Cube, then muſt it be the her 
fquare;Root or cube Root As : if it be 2, 44- 
Arq==+44, the reſolution is 1 


+Pa n 1. : 
4. : 121.8: 


oy F 7 
: es 


The reſolution into: numbers is as eaſie, for if 
the highelt Specics be negative, then the Rule is, 
take half of the Coefficient and add to it, or ſub- 
ſtra&t from it the ſquare Root of the' {quare of 
the Coaftticnt, leſlenedby theother ſide of the A- 
quation in 4, and divided by 4, the Sum or diffe- 
rence is the greater or leſſer Root, and ſo of the 0- 
ther Rules ; only if the middle Species be a ſquare 
number then you mult exſtraCct theſquare Root, 
CFC; 4 , 55 Ee” F 


6. 1f-rhe one ſide of:the Fquation be adfected, . 


and the Indices not in Geometrical Proportion; you 
muſt extract the Root thereof after the Rules de- 
livered in the Clavs Hath, | ſhall only give you a 
Breviate how to make the Cancn for extracting the 
Root : If this Aquaticn Age-DAgi CA-—B were 
Prapoſcd. "7 Agc 


Moo a Cs ERS 


""-IFTe, 


y 
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Agc -D Aq CA 
Agqq:'E -D2 A:E C:E.- 
Me i Bq' TI D208 | 
Aq : Ec v 
A :E£E9qq 

Eq; 


The firſt Diviſor is C-D. ©. 

The firſt Ab. A4-CA-D 4g." 

The ſecond Divifor i is5 Arf Fro Avi oArts4t 
C-D2 A-D. 

«-- The ſecond Ab. 5 AqgE-1- fo p10 MEG 
Eqqg-irEqc--CE-D2 AE-DEg. ”; Mt 

The Pricks akd intermediate Species follow, the 
difference , 25 way before ſet "down in, the pure 
Roots. 

And if you obſerve inthe anion the Powers, 
you may out of the Table at theend hereof, rake 
out the numbers anſwering with great eaſe? 
thus: have we gone through the parts of Fquation, 
now come we to praCtiſe them and the former Rules 
dy Examples. 
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GHAP A 


Containing ſeveral conſiderations of two Numbers, and 
Queſtions deduced from them; wherein all the for- 
mer Rules in this Book, are prattiſed, being very uſe- 
ful for the managing of an equation. 


= general Varieties go upon theſe Queſtions, 
. that having any two of the Numbers menti- 


oned, Chap. 1. Se& 16. thereof, a,b, z,x,p_.m,n, to 
find ont any of the reſt. $ 
weft. Having two Numbers given , whereof 4 
the greater and the leſſer, to find their Sum, Dif- 
ference, Rectangle, Proportion, Sum of Squares, 
and Differences of Squares, 2,,Pt,.5.44,bb, m & 7. 
- WT 


The ſame order being obſerved in all the Queſti- 
ons, one Inſtruction will ſerve for all ; on the left 
hand the ſtreight line ſtand the Symbols, general- 
ly. but ſeven, becauſe one Symbols given , which 
only fave the wording of it, as what is the greater 
number, what is the leſs, what is the difference,&c. 
inſtead of which words are placed for the great- 
er, b for the leſs number, z the Sum, the diffe- 
rence, p for the multiplication, __ the proportion 

S 


that a hath tob , « the ſquare of the greater , bb 
the ſquare of the leſs, »: the Sum of the Squares : 
there reſts therefore only two things to be con- 
fidered ; Firſt , how the Quantities in the place of 
& and b are had; Secordly , how the reſt of the 
Species are found , both which ſhall bedelivered in 
2 SeCtions immediately after the Queſtions are ſer 
down. (1) 
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as and infinite- 
| Iy, which may be pro- 
nounced of the reſt. 
Diaphanti lib. 1. pr. 1, 
2341 55 30, 31, 33, 3453 
35,36,3 7,38,39, 40, 41, 
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| 42, &C. and lib. 2.Pr. 1, 
| 2,3:495,&C- 
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Chap. 10. Of #Zquation. 43r. 


The Explanation of the former Exanivles, 


Se. 1. Having the greater of ewo numbers 
given, either " te 4 Or any, other Species equal to 
It, as &-b, x+b, £&c. and the le!ler b, or that which 


is equal to it, as 2-4, a- xy P: &c. Then the Sum, 


Difference, Plane, Proportion, Sum of the Squar C9, 
expreſſed by z,x,p, KC. are gotten, as in the ſecond 
Queſtion, where 4 is given, and b—z-4, if you add 
a and z2-4—z 5 if you ſubſtraCt x-4 ont. of 4 it will 
be x—24-z,if you multiply a by z-4 it will be P= 
z4-aa, If you lay by the Golden Rule, as 4. to z-a: 

ſois r, or any given Species, to a fourth, then multi- 


| plying the ſecond and third Terms, viz. z-4 by r= 


z7-r4,and divide that Plane by 2,then will the fourth 
—aa and Square 


b—zz-224-|-aa, add the two Squares together, it 
will .be n=zz; 224-i-2aa, and ſnoitratting rhe leiler 
Square out of the greater It will be »=—224-2x, all 
which are ſo expreſſed in that ſecond Queſtion. 
Likewiſe in the eighth Queſtion, where a is giver, 


and b?, then by addition of thoſe two 2="= "Vs 

and by ſubſtration of the leſſer out of the greater it 
will be x="=* and by multiplication of the great- 
er by the leſſer pn » the Squares of the greater 


a—aa, of theleſſer {— = =, being added, the 
11 8-3 Sum 
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Sum of the Squares »1, will be Tranies and the dif- 


 ferenceof the Squares will bene —the which kind 
of Work is obſerved in all the reſt of the Queſtions: 


Seft. 3: It reſts now to ſhew plainly how by the 
Rules of Aquation the ſeveral Species anſwering to 
a and bare gotten, whichin ſome meaſure is expreſ.- 
ſed at the beginning of every Queſtion, but ſome 
few I ſhall now more fully expreſs,as in the eighth, 
whereby the firſt Queſtion it is as 4.b: : 7.5. and mul- 
tiplying the Means and Extremes together , it wilt 
be sa==br, ge -ReduEtion and Diviſion 1t 


will be a= ” and b— = according to the ſaid eighth 


and to the ninth Queſtions. Likewiſe for the tenth, 
by. the firſt it was m=aa-tbb , and by ReduCtion 
and SubſtraCtion it will. be m-bb—aa. Extract the 
Root of both ſides it will be a=4/-7-bb: and b—y/m- 
aa: the fame way is obferved in all the reſt, due re- 
gard being had to all the Rnles of Xquation. 
However, that the young Learner may more aſſy- 
redly underſtand all what hath beendelivered,it will 
be the beſt to put the Queſtions into Numbers , as 
ſuppoſing a—=3 &b=2. Then z=5,v=1,p—=6. If 
Y=65 then $S==4., AA=9, bh= 4,m—13,4=5, che 
which being obſerved to follow in the Examples wiH 
make out the truth, and give ſatisfaCtion, as in the 
former eight Examples thus,ja—3.b=4*3=2-2, 
: _ 


£=t18-þ12-=2—=5, and ſo of the reſt. 


Many other varieties than what are expreſſed in 
the 


Chap. 10. Of Aquation. 483 
the former Queſtions might have been found,as for 
Example, ſuppoſe the Sum of two Numbers z and 
the proportion that the difference of them beareth 
to the Sum of the Squares, be 4 to F, then imagine 
the greater Number a, the leſſer will be z-a,the Sum 
of the Squares will be zz-2z4--244, and the diffe- 
rence will be 24-z, therefore by the Golden Rule 
Af: : 24-%, 22-224+244 , and by multiplying the 
Means together and the Extremes 2fa-fz=zz 
224a-\-24aa, and bj Reduction 24aab2fa+a=zzdþ 
f2,and aa Vie az4 da fe,which by the Rules a- 
foreſaid (the Indices being 2.1.0) may be reſolved. 
Another Example. Having the proportion of two 
numbers 7 to -, and the proportion that the-Sum of 
them beareth, to the Sum of their Squares k, to 7, 
to find out the numbers themſelves. Let the great- 


er be a, then by the eighth Queſtion, if = be given 


; . *at/7 * rraatſſaa | 
It will be = and n=" wherefore by 


rr 
« rtat{ta__rrhaatſſhaq' . 
cation dens Kautſe and by ReduCtion 7rra+- 


Ul rr 
rita—rrkga--5kaa , and laſtly, dividing all by a it 
; ME RD rretr(t 
will be rrt-l-rst=—7rka-55ka, laſtly, TH pes 
By which it will eaſily appear that the Queſti- 
ons 'might have been continued infinitely, as taking 
what proportion you pleaſe, but I left that of pur- 
= for the Learners Experiments and further Pra- 
ice. 


the Queſtion 18 TadWes :: kt and by Multipli- 


Iiz | Queſtions 
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Chap. 10. 


Quetions' concerning mean Proportionals, aud firſt of 
three mean Proportionals. 


The coneliionss folowing reſolve all Queſtions 


about three mean Proportionals ; ; having, two quan- 
rities or the proportion , . and one quantity of any 
.of thoſe ſnecified, Chap. g. Seth, 2, 
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Prop. n - Having and X to find Aand E,1 put 
& for the firſt, then '«&- X—E. T 9-onqeeet &, "bi Oe 


XK and My—«9-Xc and e=/INO, 1 4099 


Frop. 2. Having Mand Z to Find Aand E, let & 
be the firſt number, then «, .Z-a - M;=Za-aq 


andy Vt hn, [4 
: 


P'op. Zo 
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Prop. 3. Having And ©, to find and E, let & 
be put for M E=0-« and A:o. 0-&5>,xa4z=09 44- 
Ac and Au-haqz=0 1. 


- Prop. 4. Having E and =to find 4 and 21, let 
«.—=M and £-x.cE-- wherefore xq==EE-aE and 
& E-|-xqaz=EE, 


Prop. 5. Having X and © to find A.M. F==, ler | 
& be put for E, then 0-« 1s A, and «-|-XY—— 4, 
therefore &+-:X. ©-&. 0: and ©q-20%aqz=aq|- 

Wd WP 
As, and 0q=X «+420 and « =—otr 

Prop. 6. Having 4 and 7/” given tofind A, 27, 
E==, let « be put for 4, theretore 4H-E==-a, 
therefore «qz=1Þ9-2Þx%==;1". 

Prop.7. Having the proportion of Aq to 77,-.R.S. 
to find A,ME, let o be put for 4, then let $ be put 
for E, and «&S=Q., and og. $44-5Sq: : R,S, and 
Suqz=xRS-|-RS Q. & Sexq-&RS —RSq. & &q-&R—= 
RS, or contrarily, $.%S-j-aq : : R.S. then Sy—«RS-- 
Raq and «1-847 

Prop. 8. Having X and Q given to find AM,F: : 
let « be put for Z, then «-|-X—24 and &-X—2F 
and At E===1 == and IL=0.44 | 
and <£274- DEV mes and 209-20 X==40 
Morom op" | 


and &q-AC==>2.. 
Prop.s. Having X and 747 given to find AM, E-< 
let « be put for Z, therefore «+-X—2 Aand «&-A=E 


-X: 
wherefore _ 4- =Z= AE and = My 
— ny and 
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and ==, and = LL ne 
av: Xq 


and a -Xq and 6 AP - 
Prop. 10. Let 4,M,N,E-- and having A-E—E 
and M-N=—X given to find out the four Prop. 


Let « be put for 1V,, then «-|-X= A, 
therefore penity, = and —* _ x 
ang napXtzaXxetXe _ 


eqtaXx 
and &9Z- Ac IO" 00e RP 


X-3Xq XC 
and AX3I7 27 x0--0qz= 
by _ A35 


ane 1 G 


© Theſe and ſuch like may be _ and refolved in- 
finitely. 


DO ——— Y Y — 


CHAP. XI. 
Containing many Queſtions of ſeveral SubjeFts, 


Rop. 1. To find a Number that multiplied by 
B (6) and the Product added to C (8) doth 
make D (48,) let the TY ſought be A, then 


B*A4C=D and A— P=which i is equal to 67. 


Prop. 2, 
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Prop. 2. To Divide B (100) into A and E, that 


A - —D.30 
3 
Let «= A and B-«—=E.therefore <4E=D, 


and 5&|-3B-30==1 5Dand a= 3=75, 


Prop. 3. To find Aande, that AE--B (4) 
and Ag—=E59-1-D (32) let & be put for A, then «-B 
==E, and «q=xq-2 Bx-|-Bq\-D, and a=" 
and «=6==A and E==2z2, 


Prop. 4. To find Aand E, that Ag-Eqz=B (6) 
and A-E=X ($5) let « be put for A, then «&-X== 


E. Then «9+8q-2« A-|-Xq==B. and «g-XHe= 
Prop. 5. To find a number that being joyned 
with B (18) and taken from C (100) the Sum and 


Remain ſhall be as R.S. (1.3) ler it be 4. : Then 
$4-4.C-A:: K.S. Then KC-RA==BS1-S Aand it 


. MS | 
IS ——_— II 

Prop. 6. To divide B (30) into A, 2, N, E=+ 
that Amay be—to C(2) | p 

—  —__ 

Put « for 4, then ==N &c, 7 ==E, f 

Therefore Cold Ge =D by Addition, 
CenCgetCapter —B and ac-|-caq4+Cqu—=BEq-Go 

7 
Now BCq-Ccm1i2==Ac+C AgiCq A, 
T7 | | The 


4's 

j 

| if} 
[| 
| 
; if 
| 

if 
| 
f 
i 
| 
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The Canon will be made thus : 


Av. +C Ag. Cq: A 
3 4q:E + C2A4:E+ - +C9:E 
3 A: Eq + C:; Eq : 

: Ec 3 
112 (4=& 
C4... 4 
4 > 
Dr... 6 
Cal +16 
CAq ++ 32 
Ac. -\- 64 
I12 


Therefore 2. 4: 8. 16 and 2+4--8-+16==36. 


Prop. 7. To find a number from which if you 
take B (3) and to — thereof add C (7:) the Sum 


being drawn in B, and from the Produtt take * 
D (18) the remain ſhall be equal to F (21:) Let the 


number fought be 4, and according to the Queſti- 
.. A-B .. » A-B+BC 
on, A-B the © of it is _ add C It 1s - xB— A-þ 


BC.B,-D—F. A—F-BC-\-B-\-D and A—21. 


Prop. $. To find a number from the Triple , 
whereof if I take B (30) and from the aged 
that, 


—2 
T, 
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\ thatif I take C (140,) and if I draw the reſt in D 


(4) and from the Product take F (100) there re- 
mains nothing. 
Let A be put for the ſought Quantity,then a B 


and 6.4-2B-C and 6DA-2B D-DC-F==0, therefore 
6DA—3BD--DCF and AS = 


Prop. 9. Two numbers are ſought. i in triple Pro. 
portion, and the leſs taken from the greater leaverh 
a number equal to the Quotient of the greater di- 
vided by the leſs. _ the greater be A, and the 


R —_ CI $4 
roportion -> then S4_—the leſſer and < 
EEE R — RA 


$S 
and RS ASS ASS AE=þ, 


Prop. 10. A number is ſought, from which take 
ad (2) it makes the number as much under B(100) 


dl it was at firſt above B. Put 4 for the number 
ſought. 
Then AA RI nd B04 RE RACAB 


and 2 9. ARs and 2BS—2SA-RA 


and A— 25 
23-R: 


Prop. 11. The Reſolutions of the Queſtions z 
Chap. 9. Sett, 3. Of the firſt, BA4C==DA; C= 


PE 
DA-BA and AE — 


Prop. 12, Of the ſecond, for the greater I put -. 
| tne 


50 Of Zquation. 


Chap: x1. 

the leſſer B-A, then CA=BD-DA and CA-ÞþDA= 

35 of £ ,__ BD LACY : ; 

| __ and — : 

Is | Prop. 13. Of thethird, for the one put 4, then 
B- A is the other , and CA4+DB-DA=F and 


CA-DA—F-DB and ae” DE 


C-D. 


Prop. 14-; Of the fourth, let the one be A, the 
Fit Yo las 


EN 3T 0 3; B- 
other iS B-A, then FE and DAA-BC-CA— 


_ DCF-RC 
NCF, and Te 


Prop. 15. Of the fifth, let the greater be A,then 
A-X is the other, therefore B43 A-.BX=C, and 


« CHBX 
A — -F 


Prop. 16. Of the ſixth, if you put the leſſer Di- 
viſor A, the greater is A-i-C and EE =D and 
BA4+BC-B AD A94-D £\-DC and BC-DC=D 


Aq-DAand Ag-1 An DC 


Prop. 17. Of the ſeventh for the ſought Mag. 
pur A, =_ BA-D=C AF, then F-D=C A-BA 


Prop. 18. To find two Numbers in that Pro- 


Portion, that the 2 of the ſecond more by B(2)ad- 


ed to the former , is 9 times as much as the re- 
mainder 


ag arp Hin wy} 
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mainder of the ſecond': But the third part of the. 
firſt more by C (3) added to the ſecond, is triple 


to the remainer of the firſt : I put for the firſt E, 
and for the ſecond. 2.4, then -44-B-E— (A-Beg) 
==} A-gB, and 94-g9B-A-B— (EE) —8 A- 10B,.and 
_ C42 4.l AfroBraC 16420830 &::.i1 M 


3 Eg p::;"7 
and 14.4-10B-|-3C—=484-60B-gC and 60B--gC. 


10B4+3C—48A14 A and $OZ&-HI2C—34.4 5: and. 


MEE —4 and 2A=8. Then 64-20=2E= 
34 Wt 
24=12. | 


Prop. 19. Two men had ſeverally certain Sums 
of Crowns, the proportion was as 5 (?) the Sum 


that both had wanted of B (105) but the Sum doub- 
led and made leſs by D (29) there was twice: as 
much above B as there wanted at firſt of B, I de. 
mand what either man had ? Firſt, I find Z the 
Sum, and for the want which the Sum was ſhort of 
B] put E.Then E=B-Z and Z=B-E, but 2Z-D 


— 


B-+2E,that is 2 Z-D==B+2B-2Z and 4Z=3B+ 
and Z=— that is (go.) Now having £ and R 

| $ 
by the 18 Queſtion of this Chapter ASE 


a> erefore A=64. E10. 
RT, Th 4+ 


Prop. 20. A Merchant hath Hogſhead of Wine 
of B (350) Gallons , he poured out three ſeveral 
Limes a certain number of Gallons, and filled them 


up 


49% Of ZXquation, + Chap. 11. 
up with Water, at the laſt there remained D (1082) 
of Wine, what was poured out at each time ? Be- 
twixt B and D find two mean' proportionals thus, 
By/cBqD,y/cBDq,D : Then A=B-ycBqD: 

The ſame Queſtion may be wrought by proſe- 
cuting the tenor of the Queſtion thus : SN 

The firit Draught, B-A. 

' The ſecond Draught , Bm-Am. teſteth in the 


Hogſhead of mixt EI 
found thus, B.B-A : : B-4. LEY 
The third Draught is Bm- Am. reſts of Wine 
Beale 221 <ound by this Analogy. _ 
'A. B-A:: REL ; Bc-3B7A+3B 49-Ac 


B7 
Wherefore 2-28 3ETHzD ! and Bc-3Bg A+ 


3B Aq- Ac=BqD. 
And by Reduttion Ac-3B A4-1-33Bq44=BqDBc. 


In Numbers Ac-1080 At-388800 A=1 96 56000 
A=60, Dh ©4*1 


24 . 
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19656000 (60 
388800 . +3 Bq 
i080... 3B 
398003 A 
2332800 +38B8qA 
. 388860 -3B Aq 
216 +Ac 
4-23 54400. 
19653600 Ab. 
00000 Reſid. 


For the invention of as many mean Proportio= 
nals as you pleaſe,(which may concern the former 
part of this Queſtion) you may take notice they 
may all be found by the extracting of the ſquare and 
cube Roots, for becauſe in the fourth power it is, 


A —= OA / | 
49q. ACE =4/q AcE\ All to beextraCted by the 
vqq. AgqEq =4/q AE {quare Root. 
vVqq. AEqq =w4q _ 

& 


A A / 
v9 AqgE 44q AqcE(All to 'be extracted by 
vqc AcEq w/c AGE > the ſquare and cube 
wqe AgEc a/c AEq\ Roots, &c, 

v/ 4c ny vq _— | 


Prop. 21: 
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Prop. 21. hg divide Z (100) into A and E,chat 

4 may exceed Z -by C (29) let A=4A. E=Z-A. 

4 

then CIs be and 64=42-4 A4-24C and 

10A=47+24C and ALI 88. 


Prop. 22, To divide Z into 4. EandO ; that 
AE=30O and I Therefore $=Z and 


Prop. 23. To find A ME that ALES =ZE 
0+Z=Z and 4--O —=Z. 


Wherefore (1) _- -E2E-}O==2Z 
(2) 3E-1-30--A==3Z 
(3) 4440 E=42. 

By ſnbſtraCting the (3) from (1,2) 4E-A=Z and 


E—S< 
By fobſtrating the (2 from 1, 3) 54--20==3Z 
and Oe BASH 
2 


By ſubſtraCting the 3 from (1 and 2 in 2)7E+30 
==4£ , therefore it is 52-47 A|-18Z-154=16Z, 


and 4 KC. 


Prop. 24. To find their numbers, viz. A, £, O, 
with this condition that A4+3E430=Z (100. ') E- 3 
HA FR ==Z and C+\ $ AF LE=Z. 


(1) 
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(i) + A\-2E4-10==3Z *5n- $ 0 
(2) 3 A44E+30==4Z- Reduced nfo Intezers, 
(3), 4 44-4E450=54 
By ſub. (2,e,3) itis A-20=2 andO it 


By ſub. (3,e,1 and 2) it is 2 A42E=2Z and Ee 


By ſu. (1,e,3) it is 2E4-10==Z, therefore 4Z- 
+44-Z-A=22 and _ =A=60. E40.020. 


Prop. 25. To find a numbers , viz. A,E,1.0, 
that 4{-1E-1-114-j0=3B, and mw 441 Fn 4O=C, 


and 14; A-\;E+30==D, and 044 = 4-54 +>-=D. 


(1) 2.44+E-j-14-0 =3B 
(3) AbEtzHO=a: 
(4) AtE-) 60z=6D 


Sub. 1 from 3 and 4 it 1s E-|-414+6O=(10D-2F) — 


Reduced to Integets, 


1 from 2 ————- —-2E- A=(3C-2B)==G © 
1 from g. -—— ——-3/-A=(4D-28B)=H 
1 from 4 —— ———-40-A= 6D-2B)=K 


2+ + RY 
Wherefore E=e74 1 Gi Nt 
3 


+ 
Wherefore ©-4 —} ata, SKA _p and by Redu- 
Qion 156+ ne Stunkty 36 K-36 A=30F, 
and 43 Eo 35X wherefore 46.E4.18.010. 


Prop. 26. To divide Z into A and E,that A+ E = 
B--y/9C. E==Z-A and Z A- Az=B+y/4C. and 
Kk Z As 
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Z A-Aq-E=4/qC. Wherefore Zq44-2Z Ac-2Z 
 B A+ Aqt2 BAtBqi=G. 

And Aqq-22 Act 1t2Bs« Aq-2ZB A=C-Bq. 


Prop. 27. There is a Square, whoſe ſide drawn 
into the-difference of the fide and diameter produ- 
ceth B, it is demanded to know the ſide and diame. 
ter ? | 

Let A be the ſide, then - —=Diff. of the ſide and 


diameter, and —— Diam. —?*41anq by the 


A 
Bot2BAgTA09 > Ag. 
A 


(yen) 
And Bq-2B Aqt-Agqz=2.Agq and Aqq-2B Aqz Bq 
and A==\/:1/q2 Bq:4+B and Aqz=4/quBgq:+B. 
Wherefore Q:Diam ==4/q8B4:+2B and the Diam. 
==4/q:4/q8Bq:+2B and the Diff. of L: and D: is 
49:4/78B9:+2B.-/q:4/q2Bq+B, which multiplied 
together at the laſt leaveth B. 


Prop. 28. To cut Z into Aand E, that Eqs 4 
ſhall be to Xas. R.S.E==Z- A. Eqz=Zq-27Z 4-- Ag: 
* A==ZqA-2.2 Aqt #c. X: : R.S. thatis Zq A-2Z 
AqtAc. 2 A-L: i R.S.and 2R A--ZR==ZqSA-22S 


ApS Acand 4 e-2ZAPi34-7g x AIR 


Theſe Examples ſhall put an end to this Part, 
caving the reſolution of more Queſtions to the in- 
duſtry and practice of therIngenious,to whom I wiſh 
all happineſs and good ſucceſs, 


Solt Deo Gloria. 
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” Contemplationes Geometrice. 
WW -.. . - 

1. A new Contemplation (Geome- 
krical upon the Ellipþes, plain- 


ly ſetting out the Nature 
of that Figure. 


2. Conical Setions, or the (eve. 


ral Sections of a Cone : Be- 


ing an Analyis of the two 
firſt Books of Mydorgias. 
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A new Contemplation Geometti- 
cal upon the Elliplis. ... 


— 


CHAP. L 


Of the Inclination of a Cirgle to a Plaingand 

of the Curved Line made by the Ortho- 
graphical projefure of the ſame at any 
Poſition unto a Quadrant, 


N the firſt Diagram : Let the Plane be Fig: 

ANRP, on which let ADP A be a Circle, 7+ ; 
whoſe Diameter PA, Semidiameters C A, 
CP, CD, let a Semicircle. PrarA4 of an e. 

qual Diameter to the Circle be fo fitted - 

upon the common Interſeftion and Diameter 
AP , that it may | move-'to-any part of a 
Quadrant from the Plane; Let the Semicircle 
be ſo inclined, that the point » of the Diameter 
Cn may be perpendicular over the point N of 
the Plane , kt there be infinite Perpecdicu- 
lars let down from the Semicircle to the Plane, 
which may make the Curved line. PRNRA: I 
ſay that that curved line is the half of an Ellipfes 
(or of an Elliptical line ) whoſe Axis js AP and Con- 
Kk 3 Jugats 
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Fig. jugate CN, and the lines OR being parallel to CN, 
I. arc Ordinates rightly applied. For the Semicittte 
PnA being elevated over the corved hve AP, 
upon all lines parallel tg the Conjygate CN, and 
parillellikewiſe andequally diſtant from the Di- 
| ameter Cn,the Angles are equal by the(18s 11) 
_ and in the Scheme the Friangles'CAn,0Rr are 
ſimilar, therefore Cz. CN : : o7.OR, but Os is in 
every place equal to Or being-fines of equal 
Radii,and Cz equal to CD, therefore CD.CMN : : 
OS.OR. and the Squares CD (4g). CN (4): :0S 
(4). OR(q). But every where the Reftangle 
PO A is equal to Os(g), equal to Or(g), (per 17 e 
6) and AC»CP=CD(q) becanſe AC, CP, CD, 
are equal, therefore AC»CD.CD(g): : Poxp A. 
Os(q). But it was proved before CD(g).CN(9) 
: : OS(q). OR(q). therefore AC*CD.CNC(g9): : 
AO»OP.OR(g). Therefore the points KR are in 
the Ellipſis,by the 21 1 Apollonii, 8 1* HMydorgi, 
-and 28 Con. Wallifi. WE 
And the lines CV, OR, are Ordinates rightly 
applied. becauſe they cnt the Axis PA at right 
3% angles ,:and are. bur-:the halfs of 'other Ordi- 
T8 nates:, that would fall on the other ſide of the 
| Ellipſis, which the Semicircle/wonld make being 
- Inclined equally upon the common line AP, as' 
well above as below... iT ef) ER gt 


tA Yes Loeb tn eutty 


|  Wpon the Ellipſis. . hs 
C H A P. V.IIL ok . 
Of the Diviſion of the Line of the Ellipſes. 1; 


Fine the Preface ſpoken of the,ſtmili- Fig. 
tude or likeneſs betwixt a Circle and an2 
Ellipſts, -/ ſhall now here ſhew how the Ellipſis may 
be arvided like to the Circle, 

r. In the ſecond Figure let Prnr be the Semi- 
circle , let the Axis PAand the Conjugate CN 
be given, and let the Semicircle be elevated ſo, 
that the point - may be perpendicular over 
then ſhall C of the Semicircle be Radius , be- 


ing equal to CD=CP=C4. Therefore, 


2. Inthe Triangle CN» right angled at JV, 
C7 being Radius, the ſides »N and IVc muſt one 
be the ſiuve and the other the co-fine of the An- 
glenCN, by the ordinary Axiom of right ang- 
led Triangles, therefore Cz Radius and CV 
the Conjugate given , the angle of Indlination 
CN may be had , and the perpendicular 1Vz, 
for in the Table of natural fines C!==CD be- 
ing 100000 finding out CN 76604 among the 
tines, the co-ſine will give both the perpendi- 
cular »N 64279, and the Inclination Rag Per hy 

3. The length of, the, Ordinates OR in the 1: 
firſt Figure are had either by reſolving the, Tri- 
angle ORr right angled at R the fide Or —=0s= 
the ſine complement of his diſtance from D\, e- 
qual to, [hs angle DCS , or þy comparing'the 
two like Triangles CNzand QRr, for it is C7. 
CN : +.Q3.0R, ſo the Table B was made the Ta- 

bs Kk 4 ble 


Us 


*; ; : . bo 4 ou j , / < 
go A new Contemplation Geometrical 


Fig. 
I ] 


ble 4 being . the ratural fines of ©S, 

4. The perpendiculars &r will be gotten ei- 
tier in the Triangle Q&r as betore., or repeat- 
ing the Analogy CD==CN. Av : + #01805 Or, 
&r, by. which the Column C in the Table is made, 


._  s." The Tangents' npon the poſtit iv of Tg 


Conjugate are the famiew ith thofe'of- the Sem 

circle of Citcle, 'and'pats throngh the tike de- 
grecs, of, the Ellipſis , 'for DT is equal to NG. 
Bit rhe Tengent. ratſed ypon' the p6idt' A of 
the Axis is fhortned in proportion; #s'Radins is 
to.the Conjugate; for A&is cgua? tb the Con- 


JURce, Therefore, as Radius to the Conjugate, 


1 is any natural fine under 452. to'its proporti- 


- RA 


uM 


onal part of the line 4G, which piakes the Ta- 


* # © Mm | 


' 6. The chords of the Ellipſis A# by help of 


the Perpendiculars X- are gor.ten as before in the 
fourth Section of this Chapter*; for in the Tri- 
angle Rr right angled at KR, thexeare Ar the 
natural chord of the Correſpondent-angle RC 4 
and the perpendicul:r 7K given, to find the 
chord AR which makes the Table-E. © And up- 
pn this confideration I had hope (and not with- 
otit Jaſt I rounds to believe that the length of 
$oi Ih AF ro the Ellipfs might be 
ned , havit 
Poul bthe i 
CIT Cie, RP Y- WM | o Pe W277 OR 22 54 | 
. 4, The Rayes fol the Cenf/8Et the EL 
lipls C2 aie had veryeaſily ; for C# being Ra: 
dius equal to C A=CP=CD, anttthe perpendi- 
eylar 72 being givgiytheray CRisthe fine com- 


\The"tength of the line that 
hrly 'bp over” it.m the Semi- 


Mn nord gan 


2: pon'the:Elliplis. > 14 $03 
plemejit of the perpendicular 72g or they.are Figs 
had thus, Ar (q)-rR(q)=C 7 m—— 2:h0i'x oy 

8. The Cn CN will be divided into a 3. 
line of fines anſwering the Radinsof &r, if 
from every part; of chejRadiusgivided into a 
line of fines. perpendiculars be let fall, or as Cn, 
CN: Cs.CS. ſareierysine on C-tothelikefine 
on CN, the angle at C remaining the ſame. 

-* 9. "The pointr on the. bemicircle\fallingd $ 
on the point R, K'becomes the:common-interſ&- 
ion of the lines of the vircles CA4PP\madeups 
ont} Axis,and CAO\made upontiieGonjugatey 
(thar'is)SR the ſine' of NCR onthe-leſter circle 
ſhall meer OR-in the point &* Fhatatevery 2 
there' is formed a(Paratlelogram CSRO made 
by the interſections 6b like. finesof the circles; 

10. Here we may'caſider by the way , \that 3- 
the Ordinates are nothing/but:tlie-ſujes:of the 2. 
lefler circle, for every OR isequalto its anſwes 
ring 0e=CS' the fine of the Arch Qe;, and SR 
meeting OR in R=SRr the ſineof the Arch Drrrz 
of the greater Circle ;' which is the complentensg 
of the former to a' Quadrant. And the like will 
be for the Tangents , for as the natural Thn- 
gents divide the Ellipſis from the point. on ,, 
the Conjugate from the greater circle unto 45% 
ſd doth the natural Tangents of [43%; of the lit» 
tle circle ſer off from the point 7 on -the: Axis 
towards" A3'equal t5' ON the Tangent of 45% 
divide thatpart'dforhe-Ellipfis towhrds A; » 
* 'Loftly, as dh a04ifion to thefidit-Settion of 2. 
this Chaprer im the" Triangle: Od» it-isCn (9) 
{=Rad. (7)YleB'Vy CN(g)equatitothe _ 
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Fig-of »N' {per 47 e 2) for the- Triangle C\z is 

right angled at. © - - —b 
{7,024 D9DIviD ad Di VS) oor | 


[ng LY | 10 9AM 
{38 P { + | 


ID 0 H-A P. "IIL. | 

© *'Of the Iriclination of 'un "Ellipfis to a Plane... 
+ YE an Elipſis, or that heltf made from the. Con- 
Jjugate;be:elevateld toan Angle that the Semiax 
being Radins; the perpendicular ſhall be equal to the 
ſquare Roor of the ſquare _= Sermigx(equal ta Fad, 
(qQ)Veſ»by'thefauare of ehe Conjugate,or if the Angle 
by Inclination'be equal: tothe fine complepnent of the 
Conjugate, as before;thin,4 fpay,the Ellipſis, ſhall be 
perpendicular vwer.aitircle. on the. Plane , which ts 
' Equal 10a. circle made; of, the Semiconjugate. , In 
- the fourth: iScheme let: ithe:;Semielliphs DIVB, 
upon the:common interſection DCB equal tothe - 
Comugate'be:inclinedas before, ſo that A. being 
perpendicular over » it .may be CN(g)-Cn(q) 
= Nn(q) or let as before the' Angle NCn=ſine- 
complement of Cr, and let infinite perpendicu- 
lars” Rr be let fall upon the Plane , then ſhall 
CDrnBc.be a Circle : For as 'before the Trian- 
gles NnC,RrO are alike , and KO is an Ordinate 
rightly applied heing parallel to NC, therefare 
It will be every where as £4V.Cz : : RO.0r.. but 
every or:was proved to) be: the Ordinates = to 
| the ſines of the circle mage; of the Conjugare,and 
- Cnz=CD*=CB;iIand furtlies;Cn, Or, or.are pro- 
portional:, »thezefore CPnFP a circle z pete 


the grclsimadeofrhe Semjcopſuente be the Baſe 
| of 


3X 4 


| «pon the Elliphs, > 5og | 
of the Cylinder.; and from ſetting of / the peg» Fig 
pendicular equaLto:»# upon the-Cylinder, and 4- 
cutting the Cylinderſd that the Inclination may 
berequal:as before; the Seftion will be an Ellip. 
fis'equal to the ing 57g from hence'ix 
may appear how:the leſſer circle- may. be found; 
CHAP, IV.. 
Of the I, angents Gr Touch-lines of the Elipfs, | 


4 
—— 
wo 


1. F Et the Tangent 7 bedrawn toany point $: 
_ 4. of the Semicircle, or, which is all one 
in this caſe , tothe Circle, by.the (18 e 3) and 
let the Tangent line be continued until it anter- 
ſe&t: the Axis continued in 2 .: 1 ſay that a ling 
drawn from the point n to t (which + the perpendis 
cular under T) ſhall touch the Ellipſss in the point t,” 
The demonſtration. depends upon that which 
was ſaid before z for in the perpendicular cas 
dency of the paint 7 upon the Plane, the Tan, 
gent is projected and falls upon the point t ; or 
if 2t ſhould not touch, it would follow that no 
line would touch , but being projected into the 
Semicircle, it would cut the circle , and conſe- 
quently the Ellipfis: but to make all clear , I 
{hall ſhew that this new-found Touch-line will - 
agree with the intent of thoſe who have pur- 
ely writ of the Conical Seftions. 4 
And firſt, by the 37 I' Apollonis,and the 23.1? 
Myaorgii, the Jquare of the Radius (=C49q)is 
equal to the Reftapgle made of the diſtance of 
. tne 
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Fig. the/Cefitte tothe Sedtion)of the. Tangent! (== 
$ Cn) and of: the/Tenre t6 the'MQrdinate;; that is 
CAHq9)==nC «CE, i For firft,' vCeCEuCEqH 
CE»nE bythe'(4 £2) and CEymE==TEgby the 
ou , bot ithe ſquares:of CE-and TE:added 
gether' areequaltotheſquareof CF (4801) 
which is equal to the ſquare of C4, for CT'= 
CA Rs = nC*CE—CE(G)+T E(g)=CT 
G)—=CA(q) ad nC+CE=C Ag) according 

to the intent of Apollonins and Mydorgins, 
_ .2- Again by the 25 1. Mydorgis. and by, the 
30 Chapter of Dr. Wallis his Conicks , the Re- 
0 Bangle. tmdde inf the Segments of rhe Axis by the 
Ovaimate from the Touch-point , #3 equal to the#\Re- 
Hanple made of i the diſtance fromthe Centre to the 
Ovivare ii ' f70mi the Ordinate 16. the plkcowhere 
phe tonch-linecats the Axis prodiiced, that is, PF. « 
EA—CE*En: which I this demonſtrate by the 
Figure , for as: before CE=En—ET(q) for CE, 
E1 :: ET.EN by the (8e 6). -And PE* EA— 
ET(g) (per 144-2) therefore both the Rectan- 
glesCE«En& PE» EA being equal to the ſquare 
of TE, they will be equal between themſelves. 
"''3, By the 24 7. Mydorgii it is demonſtrated, 
thar the reftangle made of the aift ance of the centre 
r0 the point why the touch. lint'ears the Axis pro- 
duced, ard of the diſtarice of that point of the 
$0kth-lint 40-the Drdixare , is equal to the reftanple 
nad of ht diſtance of inter ſeftion of the tonch-line 
70 the circle, and of that and the-diamerer added td- 
gether "that is, EnxnC==Pn=nA- which by my 
Way 1 thus demonſtrate,for firſt, T-(9)==-F(q) 
 +ET() by-the (48e1 JandvE(g)-+ET(9) — 
86 7 
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(P+Enr EC, for Ens EC—=ET(S9) and &E(g)-rE Big, 
*=EC==EmnvnC by the (3 e2) but Ta(g)—=Pnrn 4 5 
by- the (365 ec 3) therefore both the rectangles 
Pn«n A and En*1nC being equal to 7T2(q) it will 
be EnznC—Prnen A,which was to he demonſtra- 
ted. -| 1, | Rm 

Therefore the point » was well found out; 
and'agrees to the ſenſe of Apollonine, Mydorgins, 
andiDr. Wallis ,- and a line drawn from » will 
gouch-the Ellipfis in £5 which was the thing 
propoſed. | BILE 

2. Draw tp {6 that it may be nE. Et : :'Er. 5. 

Ep the Angle pn ſhall be a right Angle, becauſe 
Et is a mean Proportional, and is in the Semi- 
Circle. 


— —_ 


CHAP. V. 
Of the Nodes, Navels or Focuſſes of the Ellipſis. 


Is He Ellipſis hath its Centers as the Circke. ;. 
- hath; buthere istwo, and the Circle 
but one, therefore in this place we ſhall take 1i- 
berty a little more Phyſically than Mathemati- 
cally to conſider how; and after what manner, 
theſe new centres come, and how they come to 
be diſtant from the centre C of the Ellipſis : 
Ang” | A ; 
1. The Semicircle being at its elevation,an@ 

xendicular over the Ellipſis, and the Semi- 
diameter of- the Semicircle being equal to the 
Radius of the circle zwhileſt the. motion of this 
| Point 
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Fig: point » of the Setnicircle-is-falling down'to N 
5- the point of the Conjugate, 'the:Radius of ' the 
Setnicircle will not be comprehended betwixt:- = 
and C, therefore in this motion let the centre C 
and the Radius C» be ſplit and divided thto.two! 
points and two lines , and let them whilſt the 
Point” » is coming down-, flip on in the Axis, 
when# is come to N, the;Radii will be equal- 
ly diſtant from C, I mean the extream points, 
and will reſt ypon the centres or.Nodesof-the 
Ellipſis, which ler be F and S. ew 
- "Therefore NF=NS= Radius will find out 
the Nodes , by ſetting of the Radius from N 
and interſecting the Axis. = Ap ER 
NF or NS being Radins, and the angle C be- 
ing aright angle NFq-NC-CFq or CF is e- 
qual to the ſine complement of the Conjugate, 
and in the ſecond and firſt Figure is always e- 
qual to »1V the perpendicular or neareſt di- 
itance of » to the Plane. Now that theſe points 
F and $ are the Umbilict or Navels, as /4ydor- 
- $645 calls'them, or the Foct or Foculles or burn- 
ing Points, as others term them , according to 
what Apollonius intends and Mydorgins, that is, 
that the rettungle made of the ſegments of the Ax- 
4, made by either of theſe Nodes, ſhall be equal to 
che ſquare of the Comjugate, that is, PF*FA=== 
CN(qg)=PS+SA. . From the point F draw a- 
parallel line to the Conjugate, which let be Fk, 
drawn until it come to the circle at 0b © 4 
the Radius Ck, the two Triangles NcF,,/Vkr 
are equal and alike , and :CN=Fk, - Bug PFs 
FA==Fk (49) (per 14 e 2) =CNq=ASHSP. 
gab) | Therefore 
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Therefore the Nodes agree to the intent of 4-Fig 
Fis*h ; $+ 


pollonins and Mydorgins. 


Having thus found out theſe'two'Centres, 
they will much agree, and'havethe'ſame- pro- 
perties and natures that the centre C bath: For, 

Firſt; -4s the diftance from rht 'centre C to, the 
circumference of the circle, and againto the centre, 
7s equal to the diameter AP, [0 the diftance from one * 
of the Nodes to the Ellipfis, and from thence tothe 
| other Node, is every where equal to twice the Radius, 

or to AP, as before. - © 

Secondly, As any line drawn from the centre of 
| the circle t0 any point of the circle , will upon: the 
rouch-peint refleft again to the centre , becauſe at 


i right angles: ſo any ray or line from one Nodetvo 
; he Ellipſis will refleft to the other, becauſe. the an= {| 


t 
gles upon the Tangent are always equal, that 1s, the 
angles of Reflection will be equal. 7 

Thirdly , As by tying twice the Radius about 4 

*. fixed point in the centre , drawing another point 11 
che extremity about, it will deſcribe a Circle ;, ever 
ſo upon the Nodes , fixing twice the Radius , and 
carrying of it about with a point 1n the extremity, 
it will deſcribe the Ellipſis, All which will ap- 
pear as followeth. | - 

2. In the Scheme let PLDTA be the circle 5; 
made upon the Axis of the Ellipſis PN: A, let 
tn touch ehe Ellipfis in t, and 7 touch the cir- 
cle in T, draw TE, let the Tangent be-continu- 
ed to cut the circlein L, from L and K whrre 
the Tangent cuts the circle draw lines to the 

odes 5 and F, from the center.C draw Ce at 
nght angles to Zn ; Firſt, I ſhall prove that the 

| angles 


7 
2 eat Dan ee as act a 
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'Siz-angles $£7, FKe :age right angles 3 for the tri- 
-C anglezSL being cut proportionably by the lines 
| Ce nd F&:$08) SE=CF ghd; Lereek (by the 
[| -Schol.251eg) the lines LS,Cof& will heparaliel 
| «(by the 2 ©6)-a0d-the:tnipngles nSLACO FA 
Y are —_— the.angles $4n,Cor,FK Awill be 
- TIgat an INYD ©. I GL IS 9a 
5.5.» 3- In theFignre let 1F be continued,and make 
wF3=3 equalitoe CA== Radius, from t draw tp 
| X ne proureo— to in, then lepgthning iptoP,it 
| ſhall divide the line 33 into two equal parts,be- 
| "cauſe theangles, Zep,Krp are right angles ; and 
| «therefore .3P==gP, and .becayle the triangles 
*wrEcEp,CPp are alike,and CpyHpPE=CE,the baſe 
«of the-triangle 3t3 will.paſs by the centre C ; 
-theſe: being.thys premiſed: , 1.ſfay , that +5 
i '_  <arein every place equal.to twice the Radius, or 
| unro 2CA—2CP. 1 | ; 
52. For-continving,..C3.t0-0,; that CO may be e- 
| "qual ynto Cs, the triangles OSC,CF3 are equa, 
| and the- angles one to.agother anſwering equal 
| :fides by che(4-e 1)for CO=C3 and CS=CFand 
: the angics. at G.are equal, by, ghe (15.c1) SO— 
F;' andthe angles O and g; are:cqual. But the 
angles :3C and 03S are equal by the{15 e4) 
©therefore the 'arigles SO3 and $30 are equal, 
| - andthe twangle.50g having the angles at,O and 
| - g3.equal,” the fides, 0Sand-35 will be equal by 
1 - the :(5-c-C)and 153 vill be equal £0 F3, but 23:1 
i -- * 1Fg/ being:equalto 7 A (#3-55)—S+ (t3-3F) 
| vaxF arccqual t9two, radhu or unto UP. And 
| ? therefore thelines from the Nodes meeting t0- 
© gether: at;the Ellipſis are equal to the Axis 


em ene ee nn "ns m 


where- 


< 


whereſotter they be taken. There is likewilc in Fig. 
' this Scheme. plentiful' matters for findidig wery 3: 
many: coneliafions in this Kind, whoſoever fhall 
be at leifure- co exerciſe himſelf in the Analy- 
ticks, for the triangles #SL, nCc, nFK, prE,oÞp, 
ntF, &c. are limilar and alike , -and the trian- 
gles SL, tKF, Cpp, Cpp;: iy 3 are alike, ; ict | 
5. In the Scheme ler the Elliplis be PTA, the 6. 
circle (upon PC==CA)PDA, let S and/F be the 
Nodes, make! Aa to be'equal to F4=SP; upon 
S4—Paz=2C A make circle upon the centre C; 
draw CD parallel to SH, let, perpendiculars fall 
from and. D upon the Axis-PS,, whichlet be | 
Hm, Ds, firſt, SH=2CD,ftor SH—=PAz+>C Aw 
2 DC, and becauſe CD. is-parallel to SH the:ang 
gles HSC and DCF are equal,;and ſo the ſine Am 
is double to the ſine Dz becaufe the Radius SH 
is double to the Radius CD, and the ſines artiakhs 
ways proportional to theRadii which needs ng 
; demonſtration : now the line/ZF will paſs by D, 
| for the triangles FF and#DF are alike becauſe 
| Hi is parallel to D» , ant the angle H will he 
equal to.D, draw DO, parallel to mm, it wilkbe 
equal , and\the angles HOI'D and ODz will be 
right angles, the triangles ODiand D#F will 
be alike, and the angles OZD and oDH# will te 
equai to the angles » DF.and FD, and: the. an- 
gles HDo, nDF,0 Da will be equal to two right 
angles z therefore FD and DH will be one 
| ſtreight line by the (13 e 1.) Again, l ſay AF is 
biſeCted in D, for Hm.Dn: : HF.DF, but Hm is 
equal to.2 Dz therefore-AF is equal to two DF. 
From the point 7, where T# interſeCts the 
L1 Ellipfis, 
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Fig. Ellipfis., draw TD and TF ; TH will be equal 


h__ 


to T'F, becauſe SH==2CA= AP—ST+TF by the 
HftiSeftion of this Chapter, therefore the tri- 


angles THD , TDF having all their ſides equal, 


the ahgles will be equal by the (8 e;)-and. the 
angle SHD equal tothe angle TFD, which was 
before proved to:be equal to the angle FDC. 

- 6; The angles of RefleCtion and the diſtances 
of the Nodes to any pointof the Ellipfis , and 
ſome other obſervable things,may be demonſtra- 
tedanother way, not without ſome pleaſure be- 
cauſc'of the variety thereof. 78G Q 


=" tithe Scheme let the-Ellipſis be PNTA , the 


circle be'PLDA upon the centre C., with the 
Radius PA draw two circles, one upon S(S and 
F'being then Nodes):another upon the centre C, 
which letbe the circles SHA, ChZ, let the Arch 
a4HHe equal to the Arch Bb,from the points Hb, 
tet fall-the perpendiculars Hm and bb, draw 
Hhand FH, where FH cuts the circle PLDA 
draw D» perpendicular, and from the point T, 
whire'SH cuts the Ellipſis, draw TF ,and to 
the poitt 7'a touch-line TN,by the Rules afore- 

oings; and from the'interſetion of the Tan- 

ent and Circle PLD, that is L and D, draw 
the line ES and DF,and the point D is the com- 
mon-interſeCtion of the lines LV, FH, CDH; 
becavſeof the perpendicular Ds the angle FDN 
is a right angle , and the angle HDh:z= to the 
dngie CDE. .' i | 


 -1.. Tay Hb isequal to mb , for: in the Paral- 


lelegram Hmbb, Hm is equal to hb,becanſe fines 
of '6qual angles,/and the angles ” and bare right 
FUG ahem = angles 


SY ORs Ee at 


- _.. #pon the Eliphs. 42%; 
angles by conſtruCtion ; therefore #m is- pa- Fig. 
rallel to hb,and His equalto mb by the (34 e 1) 
and in the Rhombaides SAHCh, Ah is parailel to 
SC becauſe it is fo xo mb,and SH is equalto CH, 
therefore SC is equal unto 1b. | 

2. 1 ay. that DF is the half of FH, for firſt 7. 
Ds. is the half of Hm , tor it is the half of bh, 
it being as Ch, bh: : CD. nD!, bat CH is double 
to DC by conſtruction, therefore hb is double to 
Dn,or Dn the half of hb,and hb is equal to Elm, 
therefore Hm is double to D#, and becauſe the 
triangle FAHm is cut with Ds parallel to Zm, 
therefore nZ.HF:;nD.FD, but 2D is the half 
of ”H, therefore FD the half of F#7. 

3- It being proved in the ſecond Section of 7. 
this Chapter ,- that the angles FDT and FDIV 
are right angles , I ſay that $1-+TF==V A== 
2C A, for the two triangles TFD, T HD will hz 
equal (by 4e.1) and TH—TF and ST+TH== 
SH==PA==21C A=ST-TF, becauſe TF== 
TH, which proves that the lines from S and F 
the Nodes to T the Ellipſis are cqual to the Axis 
AP==2CA. Farther, GD will beequal to the' 


half of TF, that is to TE or GF, for GD being 


parallel to TH it will be FH. FT: : FD. FG,but 
FD is the half of FAY, therefore FG is the half 
of FT, and by the fame Analogy GD=FG, 
_ .4- Laſtly, the triangles LTS,T DF are alike, 7. 
far the angles TLS, TDA, T DF are right an- 
gles. The angie LTS is equal to HT'D by (15 
e I) which 1s equal to the angle DT*F hecauſe 
HT=TF ,. therefore the angle LS is equal to 
the angle FT'D , which angles are the angles of 

” "hk JB RefleQtion, 
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Fig. Refletion, which are here proved to be equal. 
7-'Theſe demonſtrations, which Apollonirs and My- 
dorgins have performed in the 52 Prop. of the 
firſt of Apotloninu;, and in the 53 Prop. of the 
third Book, and in the 49 and:51 Propoſitions of 
the firſt Book of Mydorgins, and in many other 
Places of both their Books ; as likewiſe that 
mentioned in Dr.” Ward's Aſtronomy, I have 
here performed two ſeveral ways. 
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| CHAP. VI. | 
Of the lines , and nature of ſuch lines as may be 
drawn within the Ellipſts. 


t. F'N the Scheme let PDA be the circle, and 
ws let PANtA be the Ellipfis , let from any 
Poirt in the Ellipſts R, an Ordinate rightly ap- 
Pied, and the ſine from the circle 7Ke, trom the 
points IN of the Conjugate, and RK taken inthe 
Fllipfis,with the diſtance CD=C A—=; PA inter» 
{et the Conjugate im the points O, 0: 7 /ay, 
that every poinz on the Conjugate betwixt Cand O , 
which the Semias =CD fhall interſe& from any 
Fornt of the Ellipſis R in 9 frall leave vo equal to 
CO, which 7s eqnal to ND, equal to the Semiax leſs 
by ihe Conjugate, that is, CD-CN=ND=CO 
and vR ſhall be equal to the ſemiconjugate CV, 
and meaſuring cv==CO by the degrees of the 
Elliplis or the circle, they ſhall be divided into 
like parts whether fines or otherwiſe; as the 
Ordinates or fine-Jimes ſhall divide PC; for be- 
cauſe 7RE 1s parallel to DO,and the linesrC,RO 
. - are 


- 


«pon the Ellipfis. 5I5 


are equal, they ſhall belikewiſe parallel, and Rr Fig; 
equal to Co and the angle ROC will be equal to *: 
rCD, let Ra be drawn parallel 'tocc, becauſe in 
the parallelogram Xaec all the ſides are paralle}, 
they are equal, oppoſite ſide to oppolite-fide ; 
that is, Ra=ec, draw rH parallel ro eC'it ſhall 
be equal to Ka; but 7# is the ine of the angle 
rCH and Ra==rH is the ſine of the angle 
ROa and as the coſine =C# for the triangles 
r1C, Rao are equal. It was proved in the firſt 8: 
Chapter Sect. 1. that as Rad. ,was in proportion 
to the Conjugate, ſo any right fine to irs Ordi- 
nate, that is, DC. CN : : re. Re. and 7e. Re: : DC, 
CN. And the triangle Rao being cut proporti- 
onally by vc parallel to Ra,it will beas ao(which 
is equal to XC and to ze the right ſine) is to Ca 
(equal to the Ordinate rightly applied Ke)ſo is 
Re (equal to Radius equal CD) unto Rv, that is 
in Symbols a0(==re).Ca.(=Re: : Ro(=Rad.= 
Dc). Rv which mult be equal to Nc, it having 
been proved before that r7e.Re: : DC.CN=Rv, 
and vo will beequal always to CO becauſe NO— 
Ro and Rr equal to NC, therefore the remains 
Yo==COand Dr being equal to CO and 7Rbefore 
provedequal to CN, the diviſions on CO will be 
equal to the difference of the right fines and 
Ordinates rightly applied , which are in the 
ſame proportion as Radius to the ſines,therefore 
the line CO will be divided like toa line of fines, 
if the Ordinates Re divide the Radius PC ac- 
cording to a line of ſines, 

Again, OC being ftill the ſame, when the Ra- 
dius in this ſuppoſed motion ſhall reſt upon:C P, 
RESTS Ly 2 then 


\ 
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Fig. then will CY=CO, and every »C will be the 
ſine-comp!lement; of Co, YO being Radius and 
the angle at C aTight angle, and the angles re- 
cmaining the one the complement of the other, 
and the line YC will be divided 4like unto the 
lineCO, thar is, if CO will be a line of fines f6 

thatl./C likewiſe: | | 
8. : 24 In the Figure let T7E be the five, and the 
anſwering Ocdinate , ter the touch-lines to the 
- circle-be Tz, to the Ellipſis rz, from-any point 
p draw parallels? , pk. to them both, 7 ſay, 
het. by a lire from the centre C to either of the 
r9uth-points , the lines intercepted both jn the circle | 
azd in the Ellipſis are biſefted ; For let the Semi» | 
cirdle be now imagined at his inclination , and # 
the ſame lines draw1) upon it, that is, 27, pih, 
The line CT ſhall croſs the parallel ph in O, and 
make hO=01, (by the 3 and 28e 3,) the point | 
hOi ſhall fall perpendicularly in the lines h-2,0S, | 
3g upon the point KoÞL, and KoL will be paral» *!: 
lel ro rz,' and the triangles made from thoſe + 
points, from Sg, and .p, and z, will be fimilar 5 
and alike, and z:s will be equal to sg, ard ko will © 
be equal to 9X, which was the Propdſition. 4 
3. It being formerly proved that the Semi- 
circle having the ſame inclination either under 
orabove theplane , will deſcribe another equal 
half of the Ellipſis, there will follow as ſo ma- © 
nycomettariesto what hath been ſaid before the 
following allertions , which either need no de- 
monſtration, as being very plain, or if they do, 
maybe by any indifferent judgment-made ont. 
1. By the luft any two lines drawn parallel in the 
| Ellipfis 
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upon the Ellipſis. >. 


Ellipfis and biſefted, the line that biſefts thoſe 'pa- Fig; 
rallels ſhall paſs by the centre C. 9 Bo 

2. All theſe lines that paſs by the centre being 
perpendicular under the ſeveral diameters of the cjr- 
cle, are likewiſe not improperly called diameters. ' 

3. The greateſt of theſe 1s the Axjs, which's e- 
qual to the Semicircles diameter , andthe leaſt tothe 
Conjugate rightly applied. | 

4. Which Axis being the common inter ſettion of 
the two Planes, any two diameters that are equally 
diſtant from it in the Ellipfts, are equal, 

5. And if any two diameters being equal- be 
drawn; in the midſt of theſe lies the Axis, croſſing 
all iz the centre, TOTS 

6. Any line paſſing by the centre is a diameter, 

7. All lines that are parallel to the tangent, are 


or maybe ordinates to that' diameter that ſhall paſs 
: 


by the tangent point T. © 
Theſe and many more conſequences might be de. 
duced from the premiſes , for my intent theſe arc 
ſufficient, ale, One 
Upon conſideration of what hath been ſaid be- 
fore , I could take moſt of the Propoſitions'of 
the 3. Book of Euclid, and apply them tothe 
Ellipſis with the like demonſtrations : 'heteof 
ſufficient. | = 
4- It remains now to diſcourſe of ſuch means 
and ways, that will find out the length 'of any 
lines drawnfrom any point of the Axis, contt- 
nued, if need be ,, (which is a far more general 


Propoſition than that of Monſieur 2orrford.,) 1 


will firſt begin with the lines iſſuing from the 
Nodes or Foci, becauſe they will be of ſome pre- 


——_—_poobou 
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Fig. I ſuppoſe by this time very few but under- 


ſtand of Sir Pal NeaPs Prop. and of Dr.Ward's, 
at the ſame time of reſolving the Triangle irithe 
Ellipfis.z and withal Dr. Ward's demonſtrations 
of Bullialdus his. failings in what he promiſed, 
and others (amonglt whom 1 was one) too cre- 
dulouſly believing ; The Propoſition 1s this, 
Having the Axis of the Eilipſis given, and the dj- 
ſtance of the Nodes from the centre, (which are e- 
qual to the Excentricity' biſuted) and the angle at 
ore Node, which a line ſhall inakg with the Axis to 
the Ellipſis, to fi.d out what angle that line return- 
ing. #0, the other. Node, ſhall makg with the Axis ? 
which I thus perform another way. In thg 
Scheme let. CA==CP,CF:==C'S, and the angle 
F'ST. be given to find out the angle SFT, and the 
ſides'7F, TS: it way, proved inthe fifth Chap- 
ter that ST--1F—2CA, and that GD=6G*F an- 
gleat Y=F.Dx- 1s the line of the angle DCF— 
to the angle 7SF, Cr is the fine-complemeat af 
tne angle at C, and z»F is the difference of the 
Exrentricity and the .co-ſine of the angle afore- 
faid ; therefore in the triangle DnF right ang- 
led at #, having »F and Dz the angle at F may 


'behad , and 189-F-C=D, and D-F or. F-D,= 


TFS, and having all the angles and one ſide, the 


Felt of: the ſides are eaſily gbtained.. In the cal- 


culation of this kind there will be no difficulty, 
but.there may be theſe admopitions given, which 
ſome who cannot underftand the Scheme,and yer 
would uſe this, way,, may do it : For if the per- 


.penGicular Dz fall between F and S, then the 


Rule before holgs gopd; for the angle being 
| | found, 


2” ww: of 
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found, the angle D is the complement of C and Fig 

F to 1809. and F lefs by D is the angle ſought. 
But if it fall betwixt F and A, .as in- the 


Scheme 7 it doth, then you find the complement _ 


of F to 180, which.is all the difference, | 

This triangle may, be reſolved by, the oblique 6+ 
angled triangled CDF, for CD.is the given Ra- 
dius, and CF the biſected excentricity ,- and the 
angle at C to find out the angle at D and F, and 
D-F—to the angle, but this in effect is that of 
vir P. N. Do ET 

To theſe two may be added the three fol- 
lowing z for though they be general for any 


point of the Axis,or any point n it continued, 


and, withont any conſideration - had of the 
Nades at all, yet are they appliable to find this 
angle, Now followeth Te 


The threefoldReſolution of the Queſtion propoſed by 
Monſieur Montfert,becauſe it comes in ths place 
conveniently. "of 


The Propoſition. 


Having in Numbers the extreme Diameters of 
the Ellipfes, and the diſtance from the centre to any 
point in the tranſver ſe Axis, where let a line cutthe 
ſame unger an Angle given; to find the ſegments 
of that line produced, if need be,terminated | v0 


the tranſverſe Axis and Ellipſis in Numbers. 
That is, having inthe next Figure following 

AC 1.00000. NC :76604. CB :50000 and the 

angle CBD 70 degrees to find BD and BF. 


The 
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The Lemma premiſed Was this : 


-:. If a circle whoſe Diameter ſhall be equal to 
PA=2C A ſhall opon the'common interleCtion 


' PCA and centre C,fo ihcline to the Plane of the 


Elkpfis; that the point » of *the Ray of the cir- 
tle - Cn (Pv=gbd—=7 A) be perpendicular over 
the point AN on the Ellipſts,CCA\z being/a right 
angle : Y Or; which is all one, H the perpendi- 
cular Nz equal to the ſquare Root of Cr(q )- 
CN(q).Orif the angle 1CN=40%=fſq. comple- 
ment of CN, then I ſay will the Semicircle 
PndA, in every part be perpendicular over the 
Ellipfis PNDA, that is, CN», BDa are right 
angles. The demonſtration and reaſon of this 
Lemma hath been made out in the firſt and pre- 
cedent Chapters, therefore I ſhall need to ſay 
no more thercof. oy | 


The firſt way of reſolving the Propoſition. 
In the Scheme let PNAF be the Ellipſis, let 


P-4 Abe the Semicircleelevated above the Plane 


of the Effipfis to an angle of 4o degrees , be- 
cauſe CN:76604 is the ſme'of 50 degrees,then 
will 'the Semrarcle be perpendicular over the 
Eflipfts, Tet CN be continued , and draw FBD 
out until it interſeCt the Conjugate inG, all the 
points P,N,G,H D.C,T,E.B, A, F, are up- 
on the Plane of the Ellipfis , all the reſt upon 
the elevated Plane of the Semicircle,Cnhg is the 
Ray of the Semicircle perpendicular over the 

Conjugate 


_ > OI "os. 4 4 


upon the Ellipfis. 2K 
Conjugate produced , and Bdg over the fine Fig, 
BDG, d over D, and g over G: theſe premiſed 1% 
the calculation doth follow. 


fo 1. In the right angled Triangle CBG right - 
MN angled at C, there are given the ſide C B::50000 
w and the angle CG 709. Therefore the ſide CG 
Fo will be found to be 1:37374. 

a 2. In the right angled Triangle CGg (g be- 
t ing upon the Semicircle and perpendicular over 

= G ) right angled at G, There are given CG 


- | found by the firſt Work 1:37374., and the an- 
- gle of the inclination of the Semicircle to the 
- Plane of the Ellipſis gCCG 40®: the fide gC will 
be found to be 1:79329. 

3. In the right angled Triangle CeB right 
angled at C, there are given Cz,tound by the ſe- 
cond operation to be 1:79329, and the fide CB 
:50000, Therefore the angle CBg upon the 
Semicircle to be 744.25. 

4+ In the oblique angled Triangle CAB, there 
are given the two -fides C4(—=Rad.=CA)= 
1.00000, and the ſide CB:50000, together with 
the angle. CBd 749.25'. Therefore the angle 
AC B will be found 96. 47'. which is Kepler's 4- 
nomaly of the Eccentrick, the ſine-complement 
of which angle will be :22849, which taken out 
of CB:50000, leaves EB:27151., 

Laſtly, in the right angled Triangle DEB 
| right angled at E, there are given the fide BE 
| :2715 1, and the angleat B70, therefore the ſide 
BD will be found to be :79384; 


The 
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Fig. $f 
: -The ſecond way. 


to. In the Scheme let the lines be the ſame as be- 

- fore, only in this way let BD be drawn only to 
the circle upon the plane of the Ellipſis Z, over 
which upon the Semicircle is þ imagined to be . 
perpendicular , and 4 over the point D on the 
Ellipſis. Then 

In the Triangle CHB (upon the Plane) right 

angled there are given the two ſides CB:50009, 
and CRad. 1:00000, and the angle HBC 70 
degrees, therefore the angle YCB will be found 
to be 819. 58', whoſe ſine is :4902c, and the co- 
ſine =1 2584. The fine is equal to #7 and co- 
fine CI, therefore CB:50000 leſs by C7:13984 
will give [B:36016. | 

2. in the Triangle 1Hh right angled at H. 

' There are given /#/:99020 gotten before , and 
the angle of inclination 40*= to the angle 
HIh : Therefore there will be found 7h upon 
the Semicircle equal to r.29262. 

3. In the Triangle 1bB right angled at 7. 
There are-given 1h gotten before 1.29262. [B 
:36016 gotten by the firſt part of this operati- 
on ; therefore there may be found the angle 
TBH 749. 28". 

Now having the angle at B 749. 25', which 
was found to be the ſame by the third operation 

. of the laſt, then for the latter two operations, 
they will be the ſame as before, and to be taken 
out of the laſt, and ſhall not need to be here 
repeated ; Therefore the ſide BD will be found 

; £9 
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to be in length :79384. the ' thing ſought. Fig, 
The former of theſe two reſolutions hath no 
great variety in the calculations,for the perpen- 
dicular may be taken as well on either end of 
the Axis as upon the Conjugate, - if need be ; as 
ſuppoſe if the angle CBD ſhall happen to be 
greater than a right angle, then will the line BD 
incline and meet with the Tangent fet up upon 
the point A, and the ſame work will follow. 
The latter will -hold which way ſoever the 
line BD incline, the point 7 will fall ſometimes 
betwixt P and C, ſometimes betwixt B and 4, 


The third way. 


In the Figure adjoyning in this way the El. *7 


- lipfis is perpendicular over the circle made up- 


on the Conjugate, the point As perpendicular 
over a, B overb, D over a, ſo that. NcbadH are 
in tie ſubjected Plane, the reſt upon the planeof 
the Elliplis elevated over the: other upon the 
common interſeftion ZNCz# to an angle of 40? 
equal to the. inclination before of the circle ; 
therefore - having the angle CBD, having the 
fide BC,the ſide BD will be found at five work- 
ings, as followeth : . 

I. In the Triangle bBC right angled at 6 : 
There are given the fide CB:50000 the angle 
at C 409. therefore the ſige Cb will be found to 
be :38302. , x 
- 2. In the Triangle BcH right angled at C: 
There are given BC:50000 the angle at. HBe 
70®. therefore the ſides CH 1:37374 , and ay 
ide 


o 
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Fig: ſide HB 1:46190 may eaſily. be obtained: . - 

11., 3. In the Triangle CA right angled at C : 
There are given the ſide CZ 1:37374, and the 
ſide Cb:38302., therefore the ſide Hb will be 
found 1.426 12,and the angle Hb 74.25. which 
falls exactly the:ſame with the like operations 
of the laſt twa ways. 2 . 
. 4+ Inthe oblique angle Triangle Cab; There 
are given the two ſides Gb;48302 C D:;76604., 
aid the angle at 4 749. 257. ' gotten as before, 
therefore the ſide ab will be found +7 74.22. -_- [7 
.*.. Laſtly ; the Triangle-HBb' being cut by Dd 
which is parallel to Bb, and three of the four 
Proportional parts given, viz, Hb 1:42612, HB 
1:46120 and db:774.22, all gotten as in the ope- 

-** pation, the {ide-PB will be gatten be the Gol- 
den Rule after, this manner: As Hb 1:42612. 
HB 1:46199: :101s the patt db :77422 to the 
fide DB 79372: i The ſame. or like work will 
follow if perpendiculars were raiſed upon the 
paints Hand 4, and the line BD ſhould incling . 
bthat way. : ji ©: | 
« © The difference of the two laſt Figures in the 
anſwer , ariſeth from the ſmall Canon of Sines 
and Fanzents'uſed by me; I mean, the Radius 
went bnrt to five places, but the way being cer- 
Tai) it matters nor much for a guide. 
«4; For 'the reſolation of any Triangle drawn 
within the Ellipſis, whoſe terms are known from 
the center and one angle, are by theſe ways rey 
{olved. -: The Anomaly of the Elliptical Eccen- 
wick I have found out five ſeveral ways, and 


{o many times reſolved the Triangle in the El- 
p liptis, 
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tipfis, for having the three ſides and one angle, big 
the reſt of the angles may be had. ' '3 @ 


C FA Vp 1 


Of 'cqrtain Contluſions' ariſing from what bath 
( been ſaid before, . 


I, FI He Axis and Conjugate of an Ellipſis being 

. © given, the inclination of a circle :that ſhall 
be perpendicalar over'it 4 will be had by the fine 
complement of the Semi-conjugate, if the , cirs 


cle'be;equal to theiSemi-axis , iwhich'ts always 


conceived to be Rad. with 1 and ſo many Cy- 
phers. Or if the angle of inclination be given 
and the circle, the Conjugate will be had by the 
contrary work. 

2.. Any Ellipſes beirig - given the centre of it will .? 
be found out,by croſling any two lines drawn pas 
rallet inthe middle', for that line. will: paſs. b 
the centre , and is a-diameter,, which being bi- 
ſetted will find out the-centre. Or'if-a-porti- 
on of the Ellipſis 'be'but given, there:anuſt be 
two pair of parallel lines biſeCted,, which-will 
croſ one anotherinthe/centre: TheTreſt of the _ 
lines may be had as followeth, 7 0 bn 6. 
'. Z. The centre beingfound out, to: find} out the 
Axts of any Ellipſis, it the diameter drawn at as 
ny place be the longeſt 'that can be, itis the Ax- 
is; bat if -it'be not, then upon the centre with 
a Radins equal to that” half diameter "drawn; 
make a circle which will croſs the A 

J 


\ 
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- Big. if that-part of- the Ellipſis intercepted betwixt 
5- the diameter and the paint of the Interſe&ion 


be biſeCted, the Axis will paſs by that biſe&ted 
- point. , and this line being croſled again at right 


.- angles will give the Conjugate. 


_ 


. The Tangents are drawn to any point of the 
Elipſis,'by help of the circle ; for if the Prdi- 
nate rightly applied be.continued and made a 
ſine at the point where it croſſeth the circle, 


_ draw a-Tangent-line,and from thar'point”where 


that Tangent. continued-ſhall-croſs the Axis, a 
line drawn ſhall touch the Ellipſis in the point 
opoled. Or any of: thoſe: proportions/may 
be uſed which are ſet dayin the :4 Chap.:/For 
i rea3snCEs Cal ip:.Ca, Cn." 
:2/' CE, 'PE; ;.: B.A. En. 


: + Therefore the point: upon the Axis'will be 


found ont: ::1il + | vg nautien, an 
And; it. is all one if the Tangent were to: be 

found from any part of: the-Conjugate.: :.- - 

. 4. The: Nodes or centres of +tbe Ellipſis are had, 

by the length of the Conjugate,for Rad. (9) leſs 

by the-ſquare of the Conjugate ; the difference 

is' equal-to; the {ſquare :of/ the diſtance::of'the 


- Node from the centre.c {7} | 


Or the. ſine-complement;of the Conjigate is 
the diſtance to the Node. :; a No 2's 

From any, touch-line to :the-Ellipſis the Node may 

be foung.oue. ſeveral ways-;; one, by the drawing 

the circle upon the Axis-:+If -from the ipojnts 

where the Tangent cuts the circle, perpendicu- 

| lars 


— 


upon the Elhipſis. $27 
{ars be let fall, they will point out the-centres or Fig. 
Nades upon the Axis ;: and: there. are two o- 5: 
ther ways from the 5 Figure, which omit be- 
cauſe too tedious. 

Or, laſtly, if with the diſtance of the Radius 
or Semiax,you ſet one foot of the Compalſles in 
the Extremiry. of the Conjugate , with the 0- 
ther you may interſect the Axis in both the 
Nodes, E- S 

For the length of the reſt of the lines,or for 
any other buſineſs concerning the Ellipſis, they 
have been before declared,or may eaſily be made 
out. 


CH A P. VIIL 
Of drawing the Ellipſis , and the Diviſicn thereof, 


I. Aving the Axis of any Ellipſis and thee, 
Cor jugate,the inclinationjs-found as before 

AS if che Ax1s ve 209020, the Conjugate :76604, 
the inclination will be found to be 40 degrees : 
IF it be required to draw an Ellipſis to thoſe di- 
ameters, Prepare a Semicircle of the ſame diz- 
meter with the Axis, either of. metal or any 
thin board , work the edge of the Semicircle 
truly, and let it be fixed upon the Plane where 
you intend to deſcribe the Ellipſis , and upon 
the Axis of the Ellipſis to the inclination got- 
ten as before ; then having made ready a per- 
pendicular like untoa ſquare, only the baſe muſt 
be of ſome confiderable breath, that the ſquare 
M m may 
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Fig. may not incline at all; aad having in this ſquare 
2a pointer in the: reftange point : 1 ſay, if this 
ſquare be moved upon the Plane, ſo that the 
perpendicular may touch the edge of the Semi- 
circle(inclined as before,) the pointer in the re- 
Ctangle will upon ſuch motion defcribe an Ellip- 
ſis by the firſt Chapter,and according to the in- 
tent of this Diſcourſe. . | 

2. Having the ſame things given, viz. the Ax- 
is and, Conjugate (which: hereafter 1 ſhall take for 
granted to be given) make a circle vpon the Ax- 
is, which divide into as many degrees and parts 
as the exaCtneſs of the Work requireth, (the 
ſmaller the more accurate). draw the chords or 
fines 10.7.10. 20.7.20, &c. the Ordinates being 
proportionals to the ſines, as the Radius to the 
Conjugate; therefore finding by the (12 e6) a 
fourth proportional to the three lines Rad. Con- 
Jugate and fine, that will be the Ordinate: A 
ſhort way to do it,is to make a right angled tri- 
angle, .whoſe Baſe ſhall be the Semiaxis or Ra- 
dius,and the perpendicular the half of the Con- 
jugate, then dividing the baſe like to a line of 
ſines, and raiſing ———s to the Hypo- 
thenuſe, they ſhall be Ordinates ſought : And if 


ting any fine 10.0, 20.0, &c, upon the Radius 
(or 10) upon the line equally divided , take out 
the length of the Conjagate and it will give the 
Ordinate, ſo altering the Radius every time the 
Ordinates may eaſily be taken out. Laſtly,by the 
Table following B, being the length of the Or- 
Cinates , and made as was taught- in the ſecond 
LOT Chapter, 
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the SeCtor be at hand from that inſtrument ſer- 
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Chapter , the' Ordinatcs may be pricked down Fig. 
from a ſcale of 100, equal to the Radius or 
Sine GD, and thereby the Ellipſis may evenly be 
drawn. _ F136! 

' 3. By the Tangent-line. One Tangent to be 
raiſed upon the point of the Axis A, another 
upon the Conjugate 1, where theſe two meer, 
a line from the centre ſhall cut the ſine of 45% 
in the Ellipſis ; let thoſe two Tangents be di- 
vided, the one of them from the greater circle - 
made upon the Radius CD, the other from the 
circle made upoh the leſſer CN, then ſhall Se- 
cants from the center Ccut the {ines in the points 
of the Elliplisz the Tangents may be divided 
from the Table of natural Tangents,having two 
ſcales equal to the two Radii, or by one ſcale 
and the Tangents taken out of the Table an- 
nexed D made as was taught in the ſecond 
Chapter. | 

4. By help of the Chords,or the lengths of the 
ſubrending lines from the points A or 2, and 
theſe being ſet off from Ato croſs the ſine-lines, 
will find out the ſeveral points to draw the El- 
lipſis by. The Table for the lengths of the 5, 
Chords is marked E, and is made as in the 
ſecond Chapter is ſet down. 

5- By the raies from the centre, or the lengths 
of the lines from the centre C to the Ellipfis, 
_ the line of the Ellipſis may be drawa : The 
length of theſe lines you have in the Table un- 
der F , which are the ſine-complements of the 
perpendiculars gotten as is ſhewed in the ſecond 
Chapter. If theſe lengths be ſet off to croſs 
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5$3o A new Contemplation Geometrical 
- Fig.the ſine-lines in the points r,7 ,. the Ellipfis may 


\J 


from thence be evenly drawn. '* 

6. By the ninth Settion of the ſecond Chapter,it 
is apparent that the ſine-lines or chord-lines both 
of the great circle and lefler meet in one point 
of the Ellipfis: Therefore if both the circles 
be divided into degrees , and fine-lines drawn 
as is ſeen in the general Scheme, the ſine of 10 
of the one ſhall croſs the ſine of 80 of the o- 
ther in the Ellipſis, and by theſe interſections 
the Ellipſis might eaſily be drawn. 

7. But the eaſieſt way that can be by numbers, 
is by/the natural fines taken out of the Canon, 
for having drawn the circle upon the Axis PA 
and the chords or ſine lines; and having a ſcale 
or the ſector ſer equal to the Radius of the lei 
fer circles C1, the natural ſine of 10 ſet off in 
the chord of 80, of 20 in 750, &c. will prick 
out the Ellipſis to be evenly drawn as above- 
fard. 

8. According to what was laid down Chap.s. 
Seft. x. the Ellipfis may be drawn feveral ways: 
Firſt, if the difference bdetwixt the Radins and 
Semi-conjugate CO from C be divided like to a 
line of fines, and numbred as in the general 


. Scheme, and if fromB8 to 1, 7 to2, 6 to 3, 


©. the Radius be ſer off, it will find the points 
7,7 , whereby to deſcribe the Ellipſis. Or if 
the line CY==CO be divided into. like parts, 
then if lines be drawn froia 8,7,6, &c. of CF, 
and npon evcry one of thoſe lines Radius be 
fer to 7,7,7, &c, the Ellipſis may likewiſe be 
Grawn. 


From 
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From hence Gxydo Ubaldas contrived a very Fig. 


fit Inſtrument to draw one quarter of an'E]- 9 
lipfis , by the. flux of a point, for if a ſquare 
made of Brafs, lron or Steel, be applied upon 
the ſemi-axis or ſemi-conjugate, fo that the re- 
Ctangle may reſt upon the point.C, and if there 
be a Ruler of a ſufficient length, with a Pointer 
or a place for a point or pen at the end,, and 
two moveable Pins and Scrues which may 
move upon the Ruler from the Pointer; if the 
fartheſt pin'be ſet from the pointer with a. di- 
ſtance equal roCAor CD, and the middle pm 
be removed from the pointer with the diſtance 
of the ſemi-conjugate CM , then if the middle 
pin ſlide upon the Axis, and the furtheſt pig 
come cloſe by the Conjugate towards C,-the 
pointer will by the flux deſcribe a quarter of 
the Ellipſis. The pointer being ſuppoſed to be 
r, the middle p in v, the furtheſt p in 0, and or 
will be equal to Radius in every place; but 
this was ſufficiently demonſtrated before : In 
the doing hereof care muſt be had that the ceny 
tre of the two pins may move by the fiducial 
edge of the ſquare. 

Adrianus Metius , in the beginning of the ſe- 
cond Tome of: his Aſtronomy, compoſeth.this 
Inſtrument with a double ſquare 'joyned in the 
Ruler over CO the ſemi-conjugate , that the 
Pointer 7 might deſcribe the.half of the Ellipſis 
at one motion ,: the croſs CO having a Grove in 
it to receive the further pin 0; but he was foully 
miſtaken to make uſe of this Inſtrument to 
draw thoſe lines in that projection which ars 

Mmyz3. parts 


$32 AA new Contemplation Geometrical 
Fig. parts of circles , that Inſtrament. being that 
9. which Gemma Friſnis writ upon, and the eye in 
this projection imagined to be placed contigu- 
ous upon the ſuperficies of the Globe, in the 
oint of the Egſt and Welt where the. Equind- 
ial cuts the hour: citcle of fix a clock ; They 
| only ſhall be &nſible of his error, who ſhall pro- 
vide ſach an Inſtrument to deſcribe the Elliplis |. 
withal, as I did iny- ſelf when | was not able to |} 
diſcover his miſtake. F -.1 S- 
-: 9g: By the Nodes or Foci, and their diſtance 
from C, the Ellipſis may be drawn divers ways 3 
for , if upon the one Focus. many circles bg 
drawn , the greateſt not having its femi-diame- 
ter longer than FP==8SP, or ſhorter: than FA 
or $7, and if with the remainder of theſe ſemi- 
diameters to the length of 47P, or the Axis up- 
on 'the other Node or Focus, -thoſe former cir+ 
cles be interſected, thoſe points of interſeCftion 
wHl be in the Ellipſis, and evenly drawn will 
deſcribe the ſame. Or-if a thread or line being 
tivice''ss longas 4s the diſtance F or Sta P cr 
Abe tied at one end, and move upon two pins 
or points ſet in F or S, a pointer,moying in the 
extremity of this thread,will deſcribe an Ellip- 
fis';' for every where in- both theſe: Ss and #r 
are equal to P2,but-this laſt is ſo: well known,l 
ſhall need to fay no more. | ; i 
10. By what hath been ſaid, that is, by the 
2,"3, 4 and 5 Sections , after-the 'Ellipfis be 
drawn, 1t will be divided into 360'degrees and 
minutes (if occaſion were,) like unto the circle 
Either by the Sines, Chords, Tapgems' or Raies, 
apd 
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533. 


and may he of good uſe to thoſe who ſhall pro- Fig 
jet the Sphere Orthographically. 

There might ſeveral other varieties be ali. 
vered for the deſcribing the Ellipſis, but I ſhall 
leavethem to the Readers conſideration. 


C——— 


A Table of the length of the Sines, Ordinates,Per- 
pendiculars , Tangents, Chords and Raies which 
have been ſpoken of before, 


Br- 


IO 
20 
30 
40 
5O 
60 
70 
80 
90!/1:00000 76604 b 

WELZ 4 


| Fines. 


:17365':13233 
:34202/:26190 
:50000|:38885 
:64278 :49242 
:76604: 58684 
:36602/ :66022 
:93959 :71994 
:984811:65430 


Ordin. \Perpe. 


:IT146|: 
:21984 
232611 
:41310 
:4924c 
55387] 
:60413 
:63293 


64379; 
CG 


Tange. 


:36397 
$37735 
:83910 
:64278 
:44228 
:27881 
:13507[1:085,. 
'.00000{[I;259.. 


Chords. | Rates. 

<1 34. . {:99376 \ 
:2C9. [97553 

<4OZ. --94533 
:551..[:9106 

:686. .|:87035/64278. 
$794. . 33243 
:981..[:79688 

+77 420 

.7660 

EF 


17632 


D E 


Sol: Deo Gloria, 


M m 4. 


oc 67G Pd 


TO GIO EO 


oe er eee en ATION eo AS neon Pr Ms 
A —_— —— > A 
| —— tern nteg oro 


Ts Rene ed EODIES —noteooynny 


0 >» DA EB. © > 


b 
Write 


OR, 
The ſeveral SEecT1ons 
| | OF A 
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And whereby the Nature of the Paras 
bola , Hyperbola and Ellipſis are very 
plainly laid down. 


Tranſlated and drawn from the Papers of the 
Learned Mr. I. 0. 
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late eſtractions '*and Trou- 


4. A blesamongſt us, 1 being then 
In in Lancaſhire, "had es favour f From Mr. 
Chriſtopher Townley of Carr (a + geat pro- 
moter of Arts, and lover of all Inge- 
Nuity - an: nd. ingenious men), not ofily | 
the uſe of his Library , bit Copies of 
ſuch Mathematical Manuſcripts, as he theg 
had by him,cthe which wich great care 
he had obtained from ſeveral Artiſts: 
Among Xt which. [ had this of ydorgis , 
us's two hirþ Books , though in many 
parts defeAive.;. a part,0 the begin- 
Aing and mihy. Propoſic 10ns in ſeveral 
places were wanting. Afterwards I 
came to learn thar theſe two Books 
were analyzed, and that my Copy was 
the work of that Reverend great Scho- 
bar, Mr. William Oughtred, my moſt kind 
| Friend 


"Now ſeater, if thou reapeſt either 


Mice of ty good will ;being much aſ- 


-[; 


-;, % 
Ce LY\/\ a 196 


To the Reader. 


Friend and cpurteous; Favourer:in Ma- 
thematical Studies, [ therefore with care 
finiſhed this Pic ce ,and Fw Ge} ; 
: and haying 6 With 1 me. My. John Goddurd, 
an excellent. works -man ,,at my Houſe\in 

orfolk, + 6 ink me Plates for the great 

po 0 "He Fort Folits, [ cauſed him at ſpare 
hours i ro clit © me .the' Schemes for this 


Book. 


Pravie or ptofit by this Piece”, , ac- 
nowledge i it to Mr. Oughtred : what I 
have done I freely offer it as the' poor 


{ured chat at ſome, retited hours this 
Piece will e an amiable Companion, 
nd will y eld” thee A deli btful reward 

Oo cxpente o of chat ine choir wit 
eftow On: A 


Fm More. 
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Of - Gnical Sens 
$2 2jv DEFINITION: L ir tt 


1. WF alineof fach a length a5"ſhall be need- 
ful, ſhall upon a point fixed above. the, 


plane of a Circle ſo move about the 
circle until it return to the point from 
whencethe motion begun,the ſuperfici- 
es that is made by ſuch a line is called a Conical 


Superficies , and the ſolid Figure contained by 


that ſuperficies and the circle-is called a Cone. . 

2. The point remaining {till is called the Yer- 
tex of the Cone, and in all the Figures is noted 
—w_ the Letter FX. 

. The Axis of the Cone or conical ſuperfi- 
os is that line which paſleth from the vertex 
to the centre of the circle =YC. 

4+ Oppoſite Cones or ſuperficies are ſuch as 
the ſame right line that deſcribes the Cone, ſhall 
being lengthned make beyond the vertex, there- 


fore ſuch Cones have a common 'vertex and a 


common axis. 
5- Thecircle (to which the line that deſcribed 
the Cone was drawn about) is called the Baſe. 
6. :.4 right Cone is that whoſe axis ſtands af 
right _ W ith the baſe, x 
7-A 


,-_ 


OD ce —— Dr Ir ne Greats oats Street} os 1d 


—_—_— — a Q@O-— RN 4x OR 
. 


- A a. 94 
— 


on _— —— 


jt 
[ 


540 Of the Cinical $eftions, Tib.r; 
$ig. 7. 4 ſealonious Cone, that whoſe axis ſtand- 
eth not at right-angles with thebaſe. -- 

8. If a-plane ſhall cuthe. Conc,the common 
InterſeCtion of thar plane and the conical ſuper- 
ficies, is called & comical ſeiton of a conical Yue. 

9: That line which being drawn within the 
£<&ion ſhall cut. other two. parallel lines drawn 
within the conical ſeCtion,and terminated in the 
fame ſeCtion, inte equal parts, Is called the dja- 
meter of the conical ſection, 

- 10; And'tthoſe lines cut into equal part ane 
called the Qrdinares to the clhaueter. . 

11. The Ax# of any conical ſetion or porti- 
on of a ſeftion ,1s that diaineter whoſe Ordi- 
_ are equally divided: and ftand at right an- 
gies.” -: |; 

12.” The-point of any diameter 3 ina conical 
{Rion is cal ed the vertex. =. 


Prop. I. -If- «cine by a plane be cut: by the wer- 
rex V, the ſettion will be a triangle =VDb. For 
FDis that {reight line that deſcribes the coni- 
cal ſuperficies, 'and fo is Fb, and Db is the com- 
mon. interſection of: two planes (which is a 
freight line by the 3e 1 1 therefore V Dt atri- 
angle. - - 


TI... Prop. 2. if the cone VDb be cut by a plane pa- 
rallel ro the baſe FIHE the ſetion will be a circle. 
For becauſe the triangles Y/Cb, VCD, YVCG are 


all cut-proportianally by the plane FIHE , It 
will -be Cbh.#C:: HE. YH and DC.CYV::FH, 


HI, therefore (by the 22 e 5) ex equo Ch..CD: : 


. 


; | Libr, Of the Conical Settions gag 
; HE.FH, but Ch==CD.therefore HE==HF,and Fig 


by the very ſame argumentation'7H will be { | 
proved equal to FH=EH,for&G.FC: : IH.HY 
| 


and VC. CD::YH. HF, therefore ex £quo CG; | 
CD:: HI.HF, but CG==CD, therefore HI==> 
] HF. And therefore the lines #F= HE== #7. "3 
FIE. 1s a circle. $15 


Prop. 3. 1f a ſcalonious.cone be ſo cut with @ | 
plane , that it cuts off a triangle ſumilar and alilkg | 
zo the whole , and yet not parallel tothe baſe, viz. | 
DIHE, ther 3s the ſame ſettion a circle. For DIE 
being the diameter of the ſeftion, taking any | 
point as 7, let a plane parallel to the baſe cut the 
ſamein/, FG f BC , the triangles ABC, AFG, $ | 
AED, DIG, FIE are alike, it will be D1. 1G :: | 
FI.IE, therefore DI*« [/E==IG*FI==HICq ) be» | 
cauſe # is in the circle FAG , and it being the | 

. common interſeCtion of two planes , it is like- 
wiſe in the circle whoſe diameter is DE, for 'I 
DI«IE—= HI(q) and whereſoever 7 be taken , ,1 'Þ 
by the ſame reaſon # would be ſo placed that | | 
the ſame analogy would follow, therefore DAS 
15 the Perifery of a circle. 


| Definition 2. 


1. The parabola is ſaid to be that ſeftion 
1 whoſe diameter is parallel to the one ſide of 
J the Trianglecut by the axis of the cone. 

2. The hyperbola whoſe diameter will cut one 
of the ſides of the triangle produced beyond .1 
the vertex. 5g 
3. The 


" In I" 
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Fg Of he Conical Sections, Lib.r! 
Fig; 1 3. The E!Bpfis whoſe'diameter will cut both 
 ſfideof:the Triangle under the vertex. _ 

4.4." Oppoſite. feAtonsare two hyperboles in op- 

polite ſuperficies' made -by. a plane cutting the 

gone not by the vertex; Ly | 

.) $. The tranſverſe diameter in the hyperbole is 

the diſtance of the terms of any. two diameters 

in oppoſite ſections, viz. AE, and in the Ellipſis 
'- It is the diameter continued to the 1ides of the 
Triangle. lth ff) © 
.* $.. The centre of any ſeCtion is that point 
where the diameters all meet, and this point di- 
vides every tranſverſe diameter.into two parts : 
This: in-the Figures 1s noted 7. 
6. The Parameter of any ſeCtion is a line, by 
which all the Ordinates applied to the diameter . 
are eſtimated and valued,and *'s therefore called 
Fuxta quam poſſunt : which if it be placed at: 
right angles-to the Axis , 1s called the right Pa- 
rameter. 

7. The Node or Focus of the Parabola is di- 
ſtant from the higheſt vertex of that Figure a 
fourth part of the 7ight Parameter. 

8. The Nodes, Focuſſes or burning points of 
the Hyperbole and Ellipfis are the points di- 
ſtant from the terms of the tranſverſe by the 
ſpace of a right line, that is, \the ſquare Root 
. of the fourth part of the Figure produced by 

the ſaid tranſverſe Axis and the right Parame- 

ter; which applied to the tranfverie Axis is in 
the Hy perbole exceederr, in the Ellipfis deficzent. 

Note, that the Triangle 7 Db 4s conceived to 
be the ſeftion of the Cone by the Axis ; Db 
the 


is} 
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.Lib.z. - Of the Conical Seions. $43 


the baſe of the Triangle and diameter. of 'the Fig: 
circle DPb, and that every iparaflel line'to Db 
in the Triangle i is the diameter of a circle. 

Note,” that in all the Figures and Propofiti- 
Ons the ſections do cut the baſe of the Triangle 
at right angles , and all other parallel lines to 
the baſe ;_that is, the angles. DBP, PBb, BST 
are right angles. 

N ote,. that A fi gnifieth the yertex of rhe ſe. 
tion or axis,.7 the point of the Tangent upon 


- the ſetion, 7 the centre, ST rhe Ordinates 


rightly applied. ' Theſe being underſtood will 
fave many reperitions. 


Prop. 4. If the cone. ſhall be cut by a plane 3+ 
that is Meri to the ' ſide of the-triaugle , the ſe- 
tion will be 4. Parabola, andthe common ſection of 
the plane and the triangle will be the diameter = that 
is, let the ſeftion be pr AT P,pP cutting [Db at 
right angles, BA is parallel to /D; at any 
point in 'B4 ſuppoſe 5s , draw GSg parallel co 
DBb, and :ST Narallel to pBP, becauſe DBb cuts | 
pBP ar right angles , GSg will ſocat 73 65: but. + 
Db, Ge are dizmeters.of circles, and'Pp,tÞFare 
inſcriprs hiſeted in 8 and $; therefore AB*is 
the diameter , and becauſe AB is parallel-ro 
VD, the ſe{tion pATP is a Parabola. / Sh IS. an 
Ordinate rightly applied. 3a 


\. Prop.' 5. If the cone'be out by a plate that will 3. 
cut one of the ſides of the triangles produced in E, 
and the common interſetion of the plane and tri- 


angle be AB, the ſettion - be ar Hyperbole, I 
n 
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544 , - Of the Conical Seftions. .Lib.t. 
Fig. AB: the Diameter. ' Let the preparation be as In 
_the laſt, pP and 7T will be proved to. be biſeCted 

as inthe laſt;, and AB the diameter of the fe- 
Qian prATP, which is an Hyperbole , becauſe 

| AB: produced curteth DY produced in E, ST 
f is an Ordinate rightly applied , and AE is the 
ot tranſrerſe diameter; . - Jef] 4 oth nd 


3H .- Prop. 6: If the cont be cut by a ow that fhall 
=: 3- cut bath ſiaes of the triengle under the point V,and 
| the common interſettion of the plane 'and triangk 
q | be AE, the ſettion ArpPT' will bean Ellipſis', and 
the line AB or AE the diameter. 'Let the plane 
making the ſection cut the baſe Db produced 
© with PR, the angle-BPR is a right angle equal to 
the angle GST and RP |}eT', and T, Pb. will be 
bifſected by. the. fame reaſons given'in Prop. 4. 
'! AE will be: the. diameter , and the ſectioniwill 
j be anEllipſfis by thedefinition. * + - - 8 


©: Prop. 7:1 the parabola, if ST'and BP be or-. 
4, Aruately applied ar will be AS.AB:.:, ST(q).BP(q): 
5. For the triangle ABbis cut proportionally by Sg, 
Ergo 4ASSB: : S$7.Bb and GSS=DB, Ergo AS. 
SB<+SgxGS (=ST(9) per 35e 3). Bb«xDB 
(==BF(g)).- Ergo 4S.8B : : ST(q).BP(q\.And 
if. it be 459.STg :'; AS. AR AR will be the Pa> 


FAMmeter. ; L 


:'2:Prop: 8; Im che Hyperbole, Ellipſic and:civeld if 
6, ST ard\BÞP-beOrdinates applied, it willbe AS*ES- 
7- AB»EB: :STq. BPg. For the- triangles ABb, 
E DB. are cut proportionally by the line GSg, 

| Go Ergo 


Lib.r. Of*rhe Conical Sefions. _ 545 
Ergoitis AS. A8:: Se.Bband ES.EB: : OS.DB, Fig. 
mutripty like terms of both Jer it 
will be 45+*ES. AB-EB: +Sg+OS. Bb« DP, but 
$r4GS=ST (9) and Bo BD=BP(g), Erpo 
AS*ES. AB*EB:: ST(q). BP(qg". And If it be 
AS*ES. STy +: AE. AR, AR wilt be the Para: 
meter. | 


Prop. 10, In the parabola, it i AR*AB. == 
BPq. For by the 7. AS(g). ST(9): ; AS. 4R, 
and multiplying the latter pair.ot the propor- 4 
tionals' by. AS it will-be 45(g). ST(g) : 5 AS 9). 
AS» AR. Ergo AS*s AR==$S19. and by the 7.: 
STSO-PP. q):: AS. AB: ; AS» AR. AB» AR. 18 
and .4B being multiplied by AR; but AR» AS== 
$79. Ergo AB* AR== BPg.-and' RA is the Pu- 
rameter , for according, to it all the powers. of: 
the Ordinates are proportioned : For let S be ' 
taken; wherefotvery it will be 45s AR==$STq. 


- 'Prop. 12. ## the parabola it is VD«*Vb. Db/ 
(4): : VA:AR, For by the 10. AR* AB=BP4 , 
==DP* Bb. 'But becauſe the triangle FDb js 5. 
cut proportionally by AB itisVD. Db: : AB, 
Bb and Yb. Db: FV'A.DB multipty the four for- 
rher propoftionmls by the four Hatter reſpe- 
Cively it will be /D-/b.Db«xDvb : » 4AB« AY. Bh«' 
DB=BP(q)=4B* AR. Ergo FD«Vb. Db(q) 
:: AB* AY. AB* AR, divide the" latter pair by 
AB ic witt be YD-Yb. Db(g) :'\: AV. AR which' 
was tobe demonſtrated. 

Prop. 13. the Hyperbole, Ellipſfis and circle, 


if from E a line be drawn to the ed of the paraine-? 
g | Nna23 iT 


546 Of the Conical Sef8gons, Lib.r. 
Fig.ter AR, gotten 4s in Prop. 8. it will be. AB»Br= 
BPq. For AR |\| Sr ||Br it is AE. AR: : ES.Sr:: 
AS*ES. 48S*Sr,multiplying the two latter. pro- 
portionals ES and Sr by AS, and by the 8. it is 
» AS*ES.ST(g) :: AE. AR: : ES*S A. AS*Sr or 
7* AE. AR: : AS*ES.STq=( AS*Sr) STq will be 
equal to AS*Sr, Alſo by the ſame argumenta- 
tion becauſe it is AB»EB.BPq: : AE. AR: : EB. 
Br. and fo is AB*EB. AB*Br it ſhall be likewiſe 
AB* Br —=B Pq. | 


Corol. 1. AR is the parameter by- which all 
the powers of the Ordinates are regulated, for 
whereſoever $ be taken it is AS*Sr=ST(g). 


. Corol. 2. BPq— AB«B/.AB»EB: : AR. ER 


:< Br; BE. 


6, I Prop. 14. 1nthe Hyperbole and Ellipſis if Vq 


7- be drawn parallel to the diameter AB, I ſay it will be 
Vq(q). Dq*qb: : AE. AR. For Yq. Bq: : EB. 


DB. and Fq, 9b: : AB.Bb. multiply the former 
| like proportionals by the latter,it will be Y9(g)., 
Dq«gb:: AB* EB.DB* Bb which is equal to BPg., 
and hy the 13. AB*»EB.BPq:: AE. AR. Ergo 


V4(q).Dqzqb : : AE. AR. 


4» -Prop. 16. If. the right line Tk touch the circle 
3 GTg, and the point N be the imerſettion of the 
plane VTk, with the djameter AE, NT ſhall touch 
the ſeflion in T. For the plane YVTk toncheth the 
cixcle Mm the line /T. -But it is to be nnderſtood 
that the right line Tk is parallel to FN if S be 
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not the centre of the circle GTyg,. becanſe the Fig. 
angle STk is a right angle. But if S be not the 
centre bnt C,ler the right lines 7k, and VN con. 
cur in the point k, and let the angle C1k be a 
right angie. 


Prop. 17. 1f AR be parallel to BP rightly ap- 
plied ro the diameter AB, 1 ſay, it toucheth the ſe- 
| #@#ionin A. For ARis perpendicular to the di- 
| - ameterof the circle, which is equidiſtant to the 
' baſecutting the Cone in A. 


Prop. 18. If the line NT touch the ſeftion of 4, 
the parabola, then, I ſay, AN ſhall be equal tro AS. 5: 
For if $ be the centre of the circle GTg , the 
Tight lines YN and Sg ſhall be equal and paral- 
lel toGS by the 16. Ergo Sg. VN: : AS, AN. 
But if C be the centre , then make the angle 
* CTk aright angle, then it.will be Sk+SC==STgq, 

7 becauſe CTk and T% are right angles, and Sks 
Sc=STqz==6SsSg. Wherefore 


BY. ett dra ier BS 
"_ & * » 


—— — 


| $G.SC $k-GS _—_Y 57::(S8-SC)=GC.SC 
And therefore it is Yk.aS::Gk,GS::; gh,Sp:: 
. FVk. Sn. 


Therefore Sy—e2S=/Y Nand Sn.LN; ; AS. AN. 
Therefore S»=—/VN. AS= 4. 


Prop. 19. In the hyperbole, Ellipſis and the cir- 6, 
cle, if NT touch the ſettion, I ſay, it will be AN. 7. 
NB 3 EN 
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alike. 


ENF are ſimilar. 
But in the circle, becauſe NS 


Of the Conical Sedions, 


Lib.x, 
Fig. EN : : AS.ES. For if $ be the centre it will be” 
68 followeth, AS. ES :1SQ, (Gy) #=) Sg 1: NAM. 
L'N : : AN.EN, becauſe the triangles EGS and 
A&S are alike , and the triangles ASG, VAN 
arc «like, 2nd the triangles NX Aand VEW are 


But if C be the centre, the proof will 
be after the ſome manner as in the 18, and eS— 
g8,znd it will be AS.aS:;SQ.4S::NXFYN:; 
AN EN,becanſe the triangles A* @ ESe ANY, 


4 


sSC=ST(J)= 


A>»ES, it will be NS. ES: AS.SC, There- 
fare compounded (AS| ESS=) ENES:: (8 
+SC=) AC. SC. and again, (NS-AS—) AN, 
AS : : (E8-SC—) 4C.SC. Therefore it is EN, 
(aC.SC):: AN.AS, and AN.EN ; ; AS. 


E$S:: 
ES, 


4, Prop. 20. Jnthe parabila if 
5- NT mil ronch the ſeftHion. For if $ hethe cen- 


f AN==AS, I ſay, 


tre, the right lines /V and Sg are parallel ard 
equal, and to them 7k is parallel being perpen- 
dicular to ST, coth touch the circle G1g in T1 
3nd therefore by the 16 the plane YTk ron- 
cheth the Cone in the line /T.. Bur if C be the 
centre, hecauſe AN.AS ::VN.Sn it will be Sz 
LV N==rS. Butit iS Fh, aS: ;Gkh GS: :. (he 


$7 by the 18. Therefore 


-) 2Ck.6k: :0GS-\-Sg=" 208.65, 


Comp. (G «| -"2C0.05 
) C2.Gk;:(GS,.CC—) SC.GS. 


zivid, fOLC 


n- 
4 


} 


5 
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ard (Ck,GS==) $8,GS: :(Co.SC==) Sg. SC, 
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Wherefore Sk:SC=GS*«Sg—STq : and there- Fig. * 
fore the angle CTk is a right angle , and- the 
right Tine Tk doth touch the circle GTg in:T. 
Therefore. by the 16. the plane YVTk toucheth 
the ſeCtion in the point 7, which was to be de- _ 
monſtrated. 


Prop. 21. 1n the parabola, 1 ſay, At(g)==; 
AR» AN for AN-—=}NS and At==3ST, but by 
the 10. 4 A(q) (==STq)== AR»*(AS== AN, 
Ergo $Tha= AR» AN. | | 


Prop. 22. 1n the Hyperbola, Ellipſis and circle, 6 
zf it be AS.ES:: AN,EN. J1 ſay NT fſhallrench 7. 
the ſettion. For it $ be the ſection the angle 
STk will be a right angle , wherefore Tk doth 
touch the circle G7g , therefore by the 16. NT 
w1ll touch the ſeCtion in 7. Bur if C be the cen- 
ter, becauſe it iSSQ.eS: ; AS.ES:: AN.EN:: P 
NX.NV::$Q.Sn. It will be Sz==2S. Then the 
angle CTk; will be proved a right angle, as in 
the. 20, therefore the right line 7k will touch 
the circle, as in the 16. But in thecircle be- 
cauſe it is EN. AN: : ES. AS. It will be 


(EN+AN=2CN.EN:: (ES4-AS=) 2 AC.ES \,, 
(EN-CN=)= AC.EN : . (ES-AC—)=CS,ES 
(AC-CS)Y==AS.CS : : (EN ESY==NS.ES., 
wherefore' NS»*CS= Sx ES==STq, Ergo NTP 
toucheth the circle. | 


_ © Prop. 23. ſn the Hyperbola, Ellipſis and circle, 


if NT. touch the circle , 1 ſay jt will be JA(q)= 
| | 4s IS»1N. 


Yee ne I LS gen En 
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Fig. [S*IN: for becauſe it is ES. AS: ; EN.AN. by 
10- the. 19 Prop. It will be- 


(EST AS=)21s AS: : (ENF AN=)2TA. AN. 
(IST AS=) LAIS: : (LAF AN=) IN.TA. 
Therefore TA.1S : : [N.[A and [Aq—IN*IS, 


6, Prop. 24. 1 ſay likewiſe NS-IN=EN* AN. 
7: For becauſe by the 23 Prop. 1S. 1A :: IA. IN, 
therefore it will be 
(IE-4-T AD) ES.I4 : : (I A+IN=EN.IN, 
(ES-EN=)NS. EN: : (LA-IN) NN. 
T berefore NS, EN: : AN, IN and NS*1N= 
AN*EN, 


Prop. 25. 1 ſay thirdly AS*ES==IS=NS. 
For by the 23. /S.TA:: JAIN, it will be 


= = (IS-JA=) AS.IS::(TA-IN=) ANJA. 
(IS-4-I4=)ESIS ::' AS-4-AN=)NS. AS. 
Ergo ES.IS:: NS.AS. and AS*ES==NS»1S. 
A Conſedt following IS*NS. STq :: AE. AR, 
from this and 13. { 45» ES. ASsSr:: ES. Sr. 


12, Prop. 26. Jn the Hyperbole, Ellepſis and circle 
13 if the ranyent NT be dramn, and likewiſe the 
Or dinaie Ih and EX, and the parameter AR and 


At.hT then I fay *E*En—atExX. ,For by 


4 | 
the 24 Prop. NS. IN == #4N*EN and be- 
NS. IN: :; NS. IN 
cauſe 


« $2 X Therefore NSq. 
NS. NS:: IS.I1TS | 
ay NSs 


[i 


. v w,0Q 
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NS+IN': : NS+1S.IN. IS. but IN» 1S==1 AgFi 

Per 23. from hence it is NS. 1S. IA(9): Ne 

(4). AN«EN becauſe NS*IN = IN«EN. 
NS. AN: :ST. - 

and it v3 s. 0; 6 becauſe the Tri- 
NS. EN :-: ST. Ex 


angles NTS, Nt.4 and NTS and E AX are ſimi- 


lar, and it being NS#IS.TA(q):: NS(q). AN* 
EN: : STq. Ar*Ex alternly, it is NS*IS.STq:z 
E 44. Ar*EX. and by the ConſeCtary to.25. it is 


NS+IS. $Tq:: AE. AR ::(Iage= ) LEV | 


4 
AE: ro ax, 8 
4 


( At» EX) 


Prop. 27, 1n the Hyperbole, Ellepſis and circle, 12; 
13. 
I fay STi ==At*EX.For becauſe , 


4 
the Triangles EXN and NTS are alike, ST. EX 
: NS. EN. and per 24. AN.IN : : At.lh. Ergo 
ST. wh : Ar. Th. Ergo ST lh==EX * At== 


pt = by the laſt. 


4 
A general Conſettary ariſing from the 23,24, 
2.5, 26, 27 Prop. If in the Byperbole, pad! $ 
and Circle it be either I[A4(q)=1S*IN or Nrs [NT 
—AN*EN or AS* ES=IS*NS or AE. AR : 

TS*NS. ST(q): : LA(q)=IS*IN. At*EX, or if 


it be dr En * AR _ST»Th. the right line 
NT ſhall touch the ſeCtion. 


Prop. 28. 


F552 . Of the Conical Sefttons. Libr. 
 Fig- + Prop.. 28.. 1s the Parabola, if LT be-parallel 
14-40 AB, / Jay LT: ſhalibife# Pp and all other lings 


parallel ro NT'/ drawn within the ſettion. For [_] 
Sr. ] Br and [Jr : : AS, AB-and-4b. and b 

the, 7. ST (9). BP (4) and bp (9): : 4NST; 
AkBP and ally, but by the 18 [] Sr=_=aNST 
therefore {'] Br = AkBP and { ]br = akbp. 
Wherefore the { J Br-[] br = 4kBP-Akbp and 
the Remainder {] Be={] BPpb. Wherefore 
alſo 4 PmL==4pmp are alike, Ergo Pr==np, 


.Corol. Every right line TL parallel to AB 
is a diameter. ; 


15, Prop. 29. inthe hyperbole , Fllipfis ard circle, 
16. If from the centre 1 the right line T1 be drawn at a 


ſufficient length, ut will biſctt Pp and all other paral- 
els to it drawn within the ſettion, For the 41ST, 


© SAINT ..:IS.IN :: TS(9). (15*1N per 23) LA(9) 


:: a1ST. 1ST ::TAiq). SIAh:: IB g). SaIBL 
:: 169) albg. Wherefore and by the (6 e2) it 
will be 


TS(g). 415T: : (IS(g)-TAifq). AS*ES. S(IST+ 
alAr | } Sr. | 

TB(g).AIBL : : (IB(@)-LA(9)).AB+EB, A(IBL- 

© ATAK)[1 Br. | | 

BO. wo. Fu (1b(g)-LA(g)). Ab*Eb. A(lbe- 
A . 


r 


Wherefore A53+*ES. AB»EB. Ab«sFb ::| } Sr. 
[7] Br.br. Bit by the 8. ST(g).BL(g). be(g): : 
ANST.akBP.Akbp. being ſimilar and alike: Buy. 
L] SY=4aNST. wherefore { ] #r==4akBP Is 
++ -o ! Y 


? 4 
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[7] b&r=4kgp. and therefore ({ ] Br-br=) BbpLPi 
=(AkBP-Aakbp) BbpP. and taking away PL '& 
'both ſides BbpmL, there remains the two fimitar  * 
Triangles PmL==pmg, Ergo pmz=Pm. -- 


-ameter ; wherefore drawing br parallel and e- 


fore []br=4kBP,and adding to either fide /BL 


But, in the Ellipvis if B be further than the 17. 
centre, the Triangle /BL will fall below the dj 


qual to BL, and terminating at 1T above rhe 
centre, let 4 16;z=}BL, it will be proved ashe- 


it will be k&/LP==(41Ar) kph. Take away 
from either part the triangiek/m, and there will 
remain the two ſimilar and alike Triangles 
PmL===pmb, Ergo Pm—pm,. | 


Corol. Every right line TI drawn from the 
centre 1s a diameter. | 


Prop. 30, 31. Theſe Propoſitions are in a 
ſcalenous Cone , whoſe Triangle made by the 


| n_ is inclined to the baſe, and all things are 


emonlſtrated as in the 7 and 10 Prop. of a 
Tight Cone. * 


Prop. 32, 33. Theſe two Propoſitions are 
likewiſe found upon a ſcalenous Cone, whoſe 
Triangle made by the Axis is inclined to the 
baſe, and all things are demonſtrated as in the 
8and 13 Prop. before, of a right Cone, 


Prop. 34, If the tranſverſe diameter of an EL 1%. 


 tipſis be AE and the parameter AR, and if unto rhe 


parameter AR by the centre I there be drawn 4 pa- 
en "OP, he $66 (he  ralld 
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Fig. parallel OV , and unto the tranſverſe AE another 
18. parallel OS, ſo that it may be OI*1V. IA(g) : : OV. 
b TH... 
Ss That OY is alſo a tranſverſe Diameter : 
'* For by the 29 Prop. it will be biſefted by the 
diameter AE, and will alſo pals by the centre, 


therefore a tranſverſe diameter. | 
. 2. That Os is a congrnous Parameter to the 


tranſverſe OY, by the firſt Corol. to the 13 Pro- 
poſition. 

3- That AR, OY, AE, Os are continual pro- 
portionals : For hy the 13 Prop. AR, AE: : 
Ol(q) ( AE*-EI=) Al(q)::OFTg). AE(q) 
wherefore OY, AE, Os are continual proporti- 


onals, | - 
4+ That the ſpecies of both EAR and YOS 


are alike, for the ſides OS, AE;the ſides OF, AR, 
and the ſides 5”, RE are proportional. 


Prop. 36. 1n the hyperbole : if there be two _ 
planes, one paſſing by the vertex of the cone Y pa- 
rallel to the ſettion made upon the cone, and cutting 
the Cone in the right line YG, and the baſe of 
the cone in the right: line GQG, and the other 
Plane touching the cone YG in the right line 
VG ; 1 fay that the plane which toucheth in the 

| lines if produced ſhall interſe&t the diameter 

- of the hyperbole AE in the centre 7. 
19- Forfirſt, if 7G (the Interſetion of the tan- 
© gent plane with the baſe of the cone) be paral- 
lel to the diameter of the baſe Db, (that is, when 
is the centre of the baſe of the cone) the 


plane VT (the interſeQtion of the plane of the 
Tangent 


. - 


Lib.r. Of the Conical Setions. 555 


Tangent, andof the Triangle by the vertex of Figz 
The-cone) ſhall be parallel to -zG, and therefore 19- 


it will be DQ.QY ;:YV1.JE. And as (Qb)= 
£D.QV ::Y1. LA, Ergo the tangent plane paſ- 
ſeth by 7 which is the centre, becauſe LA=IE, 


But if the tangent plane GY do not meet 25. 
with the diameter of the baſe Db in the point - - 


9: (that is, when the point Q is not the centre) 
Jet there be drawn by Q within the Triangle 
by the axis the right line Ab parallel to /T, 


\ and cutting YO inh, and Yb inr. It ſhall be 


Or. mV : : bQ.bm becauſe the Triangle Ymb is 
cut proportionally by Qr, and by the 19 
Prop. it was, as DQ. Dm: : hQ.nV. wherefore 
hbQ—29r, but it isþ Q.QY:: V1. IE becauſe of 
the parallels within the Triangle EA# - and 
laſtly, (Qr==) hQ. QY: : YT. LAby the ſame 
reaſon aforeſaid ; but /T being proved to bear 
the ſame proportion unto IE and I, therefore 


JE==IA, and Ergo the plane of the Tangent 


paſſeth by the centre 7 according to the Propo- 
ſition. 


- Prop. 37. 1nthe hyperbole : if mG do meet with 10: 


the Ordinate pBP produced in the point F , and if 
from the centre | there be drawn the right line IF ; 
ſay that that line IF 35 an Aſymptotos,, or.ſuch,a 
line that being drawn how long ſoever, or how 
far ſoever, ſhall never meet with the :ſeftion of. 
the Hyperbole, drawn likewiſe how far or how 
Jong ſoever. For the plain YGF, in whichalways 
the right line 7F is placed,cannot touch the cone, 
in any place out of the line YG ; but the Hyper- 
bole being upon the cone,and being parallel by jts 
__ diameter. 
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Fig: diaftieter to YT, therefore that plane,or the line 
'- FF upon that plane, can never touch the Hy per- 
bole. And after the ſame manner, if 'on the o- 


ther part i bethe i with PB in the point f; 
: then if ſhall be the line eatled the 4fmpeoros. 


20. 5; Prop. 38. f m be the mterſeftion of the A: 
Jimnproros with the Parameter, 1 ' ſay then Am(q)= 


AE"AR For by-the 14 Prop-and becauſe the tris 

”gs, TBF, I4m are alike, it ſhall be 
Ou HE) AR: : V:Q'9). (DQ-@8) 
=26 oh: : 1B(9). BF(9): : FAG). Ang): © 
£242? « Ang). Ergo An)" DET 


[2 
Fg [3 
'$ 445*% 


- Corol. LAD=SS Ama): AE. Ak: : 
Z Br *: IB(g). BF(g). = A 


20: ' Prop, 39. 1 ſay = =Pfebf, For by 


whe. 38 and 13 a p.nnd oy the (5 and 6 e2) 
=: IB). BE 12 
AEs. AR: - ABrEB. BP GW) :: (7B (9) 
Als): Gr FRG) PF Ecgo __ 
en=PFopf. | 


* Coral. PPanpfe For the ſame f is of f 
avof F. wy Prop. 
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- Prop. 40. The Fyperbole and Rjyagratis fhall Pig. 

| *£ver come nearer tht longer they are produced: , and 29: | 
ſhall come to 4 diſtance leſs than any diſtance given, | 
For 'if in the Hyperbole /F be an-Aſymprotos, 
PF will be greater than pf. For becauſe Eb is 
greater than EB, and by.the '8 Chap. Eb-b.#: 
EB«BF4: : bp(g). BP(q)- but the reftangle Eb= 
b A is-greater than EB«xB A therefore bp is great- 
er than-BP, and bf-is greater than BF;becauſe 
16 is greater than'fB, But by the 39 Prop. con» 
cerning the Aſymptotos it is FP) and 
=Kf «pf. and as Xf.'dF: : PF. pf. but KF is 
greater than dF", Ergo PF is greaterthan pf, 

and therefore the Aſymptotos is nearer to the 
Hyperbole.in f thanin F. . | 


dk no | > On i gene Tg 


_ ©. Prop. 41. Every right ling drawn from the cen- 
rre I, and within the Aſymptotos # 4 gjameter, For. 
it will cut the Hyperbole, and by the Corol. of 
the 19 Prop. is a Diameter. 


- 'Prop: 43. Oppoſite ſettions of the Elyperbole 3» 
have £ a Duels For becauſe 3 D.+ 
EB; : bd, Eb and as BN. AB ::bn. Ab. let both 
the proportionals' be multiplied it will be DB= 
BN (=BP(9)).BE*B A: : bd*bu(==bp(q)). Ebx 
Ab. and Beqz=BD*BN and bd*b=bp(g) be-' 
cauſe PB is parallel'to bp, therefore by this and' 
by rhe' &3 Prop./it will be BPq. AB*EB ;: bp(g). 
AbxEb:: AE. AR. Ergo AR 1s the Parameter 
to both the ſeCtions: ME. 


Prop. 


= « - mal CE IR 
Orr 6 EA > et IE any nr 8 Rn _—— X 4 
n - —— ——  — c NW Ys fs " 


t - - . 
R———— 


558 Of the Conical Seflions. 
Fig... Prop. 44-. 1» oppoſite Hyperboles as in the Ellip- 
21, fic, if NT and nD concurr in K ;, and to the point 
22. 7n the middle; of the right line TD which ſhall be pa- 


rallel to AE., there. be drawn KM cutting : the 
diameter AE in | : 1 ſay,that 1 ſhall be the centre, 
and IM the conjugate Diameter to AE. For by 
the. 43 Prop. the lines ST and ZD are parallel 
2nd equal, and AS equal to EZ, and becauſe by 
the 19 Prop. EN. AN: : ES. AS:: AZ, EZ:: 
An. En. it will therefore: follow (EN AN} 
AE. AN': : ( AntEn) AE.En. wherefore AN= 
EN. And becauleit is KMITD:: KIIN and 


KM.TD.:: KI.In.it will be IN—1n7. Where- 


_ 


fore 1N+ AN==I»tE. that is JA==IE, Ergo 
7 is the centre. | 


14 Prop. 45. 1s the Hyperbole , if IM be parallel 


to AR 4 tangent, then ſhall 1M be a Conjugate dia- 
meter ro AE. | For unto thediameter AE if DT 
be drawn parallel , it will make the Parallelo- 
gram ST DZ, and EZ is equal to AJ. 


it. Prop-, 47. 4n the parabola , if the ſegment of 
"rhe ain" or if Av===!, of AR (for v is 


the. node of .the 3 "FY according to-the. definiti-: 
07 ) it ſhall be Ny==Tv.-For let Nu==Sv then 
will Av== 4: and becauſe. ST is rightly ap- 
plied, it is 1 v(g '==STgi-Sv(q). But becauſe 
by the 18:; A\A==A5 and by the 21. it is STy- 
=Ak« AN==S A*4 Au and T4(q)=(STq=) 
SAKu1-Su(q)==Su'q) by K- 8 e'2, for QZ-+- 
E=ZE+E(4). But Su(q)=Ng) becauſe —_ 
IP. = 


Lib.t. 


<C 


= TY 


TS) a0 = PE Pa STIR Ws 


 2AS. For 2AS==Nv by the 18 Prop. there- 
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Au==S A+ An. Ergo Tv(q)==N(q) and' Nv Fig* 
| Ii. 


==zTv, 


Corol. 1. The angle NTv==to the angle 
T Nv. 


Corol. 2. And if TF be parallel to the Axis 
AS, then the angles TF and 2Tv are likewiſe 
equal. 

Prop. 48. But if S fall in v, it will be ST= 
fore ST—=Nv=2 AS. 


| , K 24, 
Prop. 49. In the Hy- CT Als An 25- 


perbole and Ellipſis , if + 
| Ow and therefore in the Hyperbole it 


will be SO EEON4 So nn But in 


4. __ 2 
the Ellipfis it will be ES ea —— 


4 
And let Ed== 4, I fay that the angle sTr= 


to the angle oTS. For becauſe by the 26 Prop. 
and by the definition of the Nodes it will be 


Ars ESE" AR — AE* Aut Au (9). And 


\ 


+ | 
ES.Eu: : Au, At. and ES.Eo : : Ao. At. where- 
fore the right angled Triangles ESu, Aut are fi- 
milar, and the right angled Triangles ESo, Aor 
are ſimilar, and in them the angles ExS=== Arx 
Q 0 and 


oth ——w agg ates Soo bY NT. a 
- _ — I" = ma oa 
- re a m_ _ F my 
EAI IS a 
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Fig-and thieangle ESo== Ave, wherefore the-angle s 
2674S and 10S are right angles. Then upon the 
* line :T draw the perpendicular T5 , meeting 


with otrin5. Therefore the right angled Tri- 
angles So, tuA, t5T are ſimilar, and therefore 
At.tu:: 0t.tS: ; Tr.t5.and Alterned At.Tt : : tu. 
z5. and alſo the Triangles S50, r54 are ſimilar, 
and therefore :w.t5 : : So. $5. wherefore 75,t5, 
S5 cut one another mutually in 5. Therefore 
by the 33 ec 3 a circle upon the diameter 75 ſhall 
cut the points «, T : and a circle upon the dia- 
meter 75 ſhall cut the points» and o. Laſtly, by 
che 21 e 3 the angles uT:==n5T=oT7'S, Ergo 


| uTi==01'$ . | 


26, Prop. 50. In the Hyperbole and Ellipſs: : if [H 
be drawn parallel 10 uT or oT,then I ſay IH=IA. 


For drawing 04 parallel to #T, by the 4.9 Prop. 
the angles o:T—uTS=odT, and therefore od 
oT and #14. wheretore the angles oZT and 
oHdare right angles, and by the 31 e 3, acircle 
upon the diameter 05 will cut the points EH. 
And'by the 21 and 32 ez, the angle EHo==ESo 
= Aot==uSt : and by the demonſtration in the 
49 Prop. and becauſe the circle upon the diame- 
ter of, by the 31 e 3 doth cut the points 4H, the 
angles AoT and 4Ht will be equal , wherefore 
alſo. the angles AHE and oft are equal and 
right angles. The circle therefore upon the di- 
ameter AE will cut the point #7. Ergo [H=TA. 


23, Prop. $1. In the Hyperbole : 1 ſay it * AF== 
29 oT-uT, 6s in the Ellipfys it is AEE=o0TuT. 


For 
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For let H1D be drawn parallel unto#F, and in. Fig- 
tercepted betwixt TV and To : by the demon- 28, 
ſtration in the 50 Prop. HD== DT == Do. and 2% 
ID=="4T. and /H=1A4. Wherefore ith the 
Hyperbole oT—21D-\-27H, Bur in the Ellip- 

ſis 06T=21H-21D.' But 2/D=»T. Ergo i 
the Hyperbole AE (=21H) ==oT (=21D+ 
2TH) -uT (==21D). Bur in the Ellipfis AE=: 
61-+uT. | 


Prop. 52. To find the diameter of 4 ſeftion. 34 
Let there be drawn any two ſtreight lines how- 
ever within the ſeCtion, ſo that they be parallel, 
by the points in the middle of theſe lines the di- 
ammeter of the ſeCtion ſball pals. 

Prop. 53. To find the centre of a ſeition. 

. The centre is the concourſe of two diamerers. 
Bur, note, that the Parabola hath no centre. 


Prop. 54. To find the axis of a ſeftion. If it 
be of the Parabola, croſs the diameter found 
with a perpendiculat z now if the ſaid diame- 
ter be in the middle of the perpendicular it is 
the axis ſought ; bur if it be not, raiſe a per- 
pendicular in the midft and it ſhall be the axis. 

If it be the Hyperbole or Ellipſis : From the 
cefitre found deſcribe an Arch which ſhall cut 
the feftion in two places or points. And by 
the point of the very middle of the Arch, be- 
twixt the former points, draw a line from the 


centre, that ſhall be the Axis. 
Oo2 Prop, 
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Prop. 55- From a point not within the ſeftion 


_ 34-10 drawaline that ſhall touch the ſettion. If it be 


in the Parabola, and if the point be in the ſefti- 
ON, deſcribe the axis of the Parabola, and to it 
from the'point given draw 'a perpendicular : 
then according to the 18 Prop. make AN=AS. 
a line drawn from IV to the point given is a 
Tangent. But if the point from whence a Tan- 
gent is required to be drawn to the Parabola be 
without the Section, then deſcribe an axis, and 
from the point given draw a parallel to the ax- 
1s cutting the ſeCtion, from the point of the in- 
terſcCtion draw a Tangent, and taking with the 
Compaſles the diſtance from the point given to 
the point of interſection, ſet that diſtance off 
from the point of interſeCtion within the ſeCti- 
on; and by the end of that meaſure draw a pa- 
rallel to the Tangent, which will cut the ſeCti- 
on in a point, to which if a line be drawn from 
the point given it ſhallbe the Tangent required. 
' Inthe Hyperbole and Ellipfss if the point be in 
the ſeCltion: draw however a right line within 
the ſect.on from the point given; and by the 
middle of it from the centre a ſemi-diameter : 
which produce beyond the ſeCtion, until that the 
rectangle , made of the ſegments of the ſemi- 
diameter jntercepted tetwixt the centre and 
the line drawn within the ſeftion, and the line 
produced from the centre,be equal tothe ſquare 
of the ſemi-diameter,according to the 23 Prop. 

Cc. | 
_ Tathe Ellipfis if the point be without the ſe- 
tion, from the centre to the point given = 
Mj= 


EO Een OO OI CIR 


| 
| 
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ſemi-diameter be continued cutting the ſeCtion, Fig. 
and having found the axis, let a right line be 34- 


deſcribed touching the ſection in that very point 
of interſeftion. Then taking a point in the ſe- 
mi-diameter within the ſeCtion , ſo that the re- 
tangle under the ſegments of the ſemi-diame- 
ter from the centre to both the points, as well 


| That which was given as that which was taken, 


may be equal to the ſquare of the ſemi-diame- 
ter : By that point thus taken let a right line be 
drawn parallel to the former Tangent : That 
ſhall cur the ſeCtion in a point, to which if a 
right line be drawn from the point given,it ſhall 
touch the ſection. 

In the Hyperbole if *the point given from 
whence it is required to draw a Tangent... be 
within the Aſymptotos, then the ſame work be- 
ing obſerved as in the Ellipſis, the Tangent may 
be drawn as before. If the point be in one of 
the Aſymptotoi , betwixt the point given and 
the centre , let a middle point be taken, from 
whence a parallel being drawn to the other A- 
ſymptotos, it ſhall cut the ſection in the point of 
Contact ; wherefore drawing a right line from 
the point given by the point of ContaCt to the 
other Aſymprotos, it ſhall touch rhe ſeCtion and 
be biſeCted by the point of Contact. 


If the point be X without the Aſymptotos, 30. 


Let there be drawn by the centre K/7, and let 
there be inſcribed any where within the ſeftion 
a parallel, to whoſe middle point from the cen- 


tre let there be a diameter drawn cutting the 


<Ction in the point A; let their be drawn to 
Oo 3 the 


by 
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Fig. the Aſymptotos Am parallel to K1, andletK/ 

3: he extended to 2, ſo that KIs1M== Am(g) : 
Fhen drawing MT parallel to the diameter, it 
ſhall cut the ſ{eion in the paint of ContaCt Y. 
For by the 27 Prop. it being (S1==) IMs KI= 


AE* AR 
_ = A by the 38. 


diameter a right live may be ordinately appli- 
ed , if to the Tangent found at the head or 
vertex of the ſection a parallel be drawn to the 
point given, 


Corol. From any point of a ſection to any 


ance 


gra ny 


Prop. 56. 7 find the right Rabibiey of a fi 
61101, which ſhall agree to "arranſuerſe 8 ven 15 thus 
done: By the Corol. to the $55 let the TIZht 
line BP. be ordinately drawn to the diameter 
whereſoever, and let it be AB*« Br —BP\q) &c. 
according to the 10 and-13 Prop. of this Book. | 
BP if produced will be the congruous diame- | 
ter. 


23. Prop. 57. To fnd - —_— of an Hy- D 


perbole, Let A: =< 


Or taking the point C the middle of NS, let Cr 
be ordinately applied ; and let Vt be drawn, 


"by the 4.8 Prop. 


and 1”: the Aſymptotos parallel to it. Far by 3 
the 6 e 2,EC's AC-iIA(g)—IC q)-=(1S*1N per ; 

23) FA | NC(g). And by the 8. (ECz AC) | 
NC: 9).C(Y:: AE. AR: : IMHg). Am(g) per 38. 


wherefore NC.Ct : 14. 4m, Er go 1m 1s the ; 
Aſymprtotos. | ns ! 
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Prop. 58. To find out the Nodes or Navels of Fig. 
a ſeftion, viz. and 0; or u in the Paraþola alone, 3k- 


In-the Parabola- let 4 be made equal. to the 
fourth part of AR. Otherwiſe let it be as 4B. 


BP :: - BP, Alt. 
Es R, 28. 
in the Hyperbole let it be An(alii%* 


Then upon the centre. / and ſemi-diameter /-2 
let theſemi-circle Omu be deſcribed ;: therefore 


Ex 
Au=Eo,and therefore AE- Aus Au 4 AE 


= AE+Eo» Eo. and therefore by the definitions 


of the Nodes of an Hy perbole, there being ap» 
 AE* AR 


plied to AE a rettangle equal TO! cv —, and 


exceeding by the ſquare of. Ai or Eo, for Eu= 
AE+|-Au, u is the Node CANS, e 0 'the Node 
without. 

In the Ellipſis upon!O the term of the leſ-, 
ſer axis, with the ſemi-diameter 1A, let there 
be an Arch made thar ſhall cur the greater axis 
in the points # and o, I ſay that thoſe two points 
# and 0 are the Nodes of the Ellipſis : For. by 
the 13 Prop. 10(g). (LA*IE=) TA(g): :.AR. 
HE 2; =D EF.  wherefore 1079) = 

po 4 
= 'Alfo by the (s e2) Ewe Aut-IuGy) 


—F ] A)=0u(P=10( +11. wherefore 
Exe AumTODeS Therefore unto 
4 : 
Qo4 AE 
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OS AE is applied a Reftangle equal to —_ 
wanting the ſquare made of A or Eo, for Fu=: 
AE- Au. Therefore by the definition of the 
Nodes, or Navels of an Ellipſis, is the one and 


o the other. 


31. '\Prop.' 59. To find the parameter of any ſetion 
made upon the cone, In the Parabola by the points 
ADV het a circle be-deſcribed cntting the dia- 
meter produced in RK, 1 ſay that BR is the para- 
meter, for it is BP(q)—= DB» Bb--= AB» BR, Er- 
20 BR the parameter, 

31, In the Hyperbole and Ellipfis let EX be 

32- drawi parallel to the fide of the cone,vb, and 
k Ak parallel to the baſe of the cone, cutting the 
ſide VD in k and the right line EX in K. By 
the three points EXk let a circle be deſcribed 
cutting JEin KR. I ſay that AR is the Parame- 
ter; for if by & a circle be deſcribed parallel 
to the baſe of the cone, cutting the Triangle 
by the axis in DRb, and the ſeCtion it ſelf in the 
right line RP. Then will RP be ordinately 
applied, and RP(q)=DR«F#þ, and by the 13 
Prop. 


ER.DR:: AE. AK 
Itis AE. AR;:J » » — AE* AR, 
- AR.Rb:: AE. AK 


And by the 13. AE. AR: : AR» AR. RPg. There- 
fore the Parameter is AR. - 


The End of the firſt Book, 
LI B, I I, 
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The ſecond Book of Conical Seftions : 
Wherein u taught the ſeveral ways of 
the deſcribmg the Conical Sefhtons in 
Plano by Points. 9 


Rop. 1, 4. How to deſcribe the Parabo- ;: 
la by points about any diameter AS, and 
the Ordinate T'St , the ſaid diameter 
and Ordinate being given by poſition. 
Draw AT and taking the point B 

any where, betwixt S and A draw BP parallel 
to ST, cvtting AT in p : and let it be BPq—ST 
in Bp. I ſay that the point P is in the Parabola z 
for becauſe the Triangle AST is cut proportio- 
nally by Bp it is AS. AB : : ST. Bp: : ST(q). (ST's 
Sp) BP(q), But by the 7. of the 1. it is 
AS.AB : : STq. BPq. Ergo the point P is in 
the Parabola. And after this manner taking as 
many points B as is requiſite , and drawing the 
right lines BP the Parabola may be deſcribed. 


Prop. 2, 5. Having by poſition AB the curta- 1, 
ted part of the diameter and the Ordinate BP, to- 
gether with she ſpecies of the figure ( which is the 
proportion 


. Pp 
of the dianucter AS of g ſettion, ana. $58 Ory 
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Eigt proportion of AE to AR ) to draw the hyperbole in 
2. the plane by points given, Let it be AB» Bn=z 


BPq: andafter placing 8: upon BP let it be 
found BE. Br in the proportion as AE. AR pij- 
ven, I ſay that the point P is in the hyperbo- 
le, whoſe tranſverſe diameter is AE found, and 
congruous parameter AR. For it is Bn(q).(AB 
*Bnzz) BP(q) :: Br. AB; ; Bn*xEB. AB»ERB, 
wherefore BP(q). AB*EB: : Bn. EB:: AR AE, 
thefefore by the 13 of' the 1: the point P is in 
the Hyperbole: whoſe diameter is found E, and 
parameter AX. And if after this manner there 
be divers points B taken,and drawing Br, meet- 
ing with ER in ,and making it BPqz= AB * Bn, 
the ſection may be deſcribed, 


Prop. 3, 6. Having any diameter AE of an 


| Ellipfis, ana the Ordinate BP given by poſition,and 


the ſpecies of the figure (which 1s the proportion of 
AEto AR) to deſcribe the Ellipſis by points. Make 
AB* Brz===BP(4) and placing Br. upon BP joyn 
Er : Or finding AX in the given proportion , 
let BP be ſet parallel ro it, and draw a right 
line by E'and XR, Jet it meetwith BP in r. I fay 
that the point P is in the Elliplis, whoſe tra 1{- 
verſe diameter is AE and parameter: AR. for 
whereas it is Br(g). (AB* Br==) BP(9) :.: By. 
AB : : BR*EB :: AB*EB.wherefore BP(q). AB 
»EB:: Br. EB: : AR. AE. Ergo by the 13 of 


* the 1. the point P is inthe Ellipfis. 


Prop. 7, 8, 9, 10. Having the curtated part 


inate 


Ae. .£& I 3 35 
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dinate TSt given by poſition , together with the Fig. 
ſpecies of the figure (AE. AR) to deſcribe the ſe. 3+ 
jon, The ſolution of this Problem depends 
upon the 7 and 8 Jy 8 of the firſt Book, by . 
finding the triangle by the axis of the cone in 
which the ſeCtion is : Therefore let it be AS« 
Sr==$STq- and meaſuring from 5 on both fides 
Sg==S, and ST==AS,draw an infinite line g.4. 
Then for the parabola draw GY parallel to 
the diameter of the ſetion or ſegment 45 meet- 
irg with g Ain / - But for the Ryperbole and 
Ellipfis, having found SE to Sr in the proporti- 
on of AEto AR given,draw the right line GE 
cutting 2A inY. Then will - be the vertex of 
the cone, and GY7 the triangle by the axis, and 
AR the parameter in the Hyperbole and Ellip- 
ſis: But in the Parabola the parameter is 5r, 
having theſe the ſeCtions are drawn according 
to the 7 and 8 Prop.. Lib. 1. and as in the 1a 
two. 


Prop. 11, 12, 13, 14, 15,15. About any tri. x; 
angle given to deſcribe a conical ſettion, whoſe ſpe. 2, 
cies is given, that is, having ATt and AE, AR, 4 
Dividing the baſe of the triangle 7: into twa 
parts in 5, joyn AS, and make AS*sSr==$Tq. 
Draw the right line rE in the parabola parallel 
to. AS, in the reſt cutting it , in the hyperbole 
above 4, but-in the Ellipſis under S. The point 
of the interſeCtion E is gotten by making SE 
to Sr in the proportion as AE to AR given. 
And ſo ſhall AK be the parameter in the Hyper- 
Loke and Ellipfis : But in the Parabola $7 _ 


TL IS WO Set GAGA ol AE ares gy I” ———— 
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» 'Fig. be the parameter ; then taking any point B in 
I, AS, draw the right line BP parallel to the baſe 
2, Tt, and cutting AT in o,and At in »v, and make 
+ BPq—=Bo» Bv. I ſay the points TP Ar are in the | 


ſame ſetion : and the demonſtration hereof de- 


- pends upon the 7 and 8 Prop. of the firſt Book: 


For producing TA till it meet with Er in Y, 
there is a triangle formed 7/+, which is the 
triangle cnt by the axis of the cone , and ta- 
king many B if it be Bo*Bu==BP9. as many 
P as are deſired may be found. 


Prop. 17, 19. Having by poſition the vertex 


: of the Parabola A, and the Node Au, to draw the 


parabola by points. Make 4v== 4, and by A 
and v raiſe two perpendiculars infinitely to 
part As, which let be vw and At. Then taking 
any point in the perpendicular from », ſuppoſe 
Tr , joyn «w by aſtreight line., which ſhall cut 
the perpendicular by A in; then drawing two 
ſtreight lines , one from t perpendicular to ww, 
the other from w parallel to v#, meeting in the 


' point T. I ſay that the point T is in the Pa- 


rabola, and taking many points in vw,extended, 
if need be, find as many T7 as are needful to de- 
ſcribe the Parabola by points. That the point 
T 18 in the Parabola js thus proved: For draw- 
ing TS perpendicular to the Axis , and length- 
ning 7: till it meet with the Axis in N, it will 
be At==1ST, for Ar—! vw==ST, and AS— 
AN. But in the right 8ngled triangle NTS. 
At(q)== (AN) AS»Sv. and therefore (4.4(9) 
STq AS* IR. Therefore by the 10 of the 1. T 
Is in the Parabola, | Prop. 
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Prop. 18, 20, 21. Having given the axisand Fig 


Nodes of the Hyperbole or Ellipfis by poſition, viz, yo 


in the Hyperbole UAE and in the Ellipſis AuoE to 
deſcribe the ſeftion by points. Upon the centre 
o and the ſemi-diameter AE, let an Arch be de- 
ſcribed great enough, cutting the Axis in y; 
and in the Arch ſo deſcribed take any point W, 
and joyn Wo and Wu; in the right line We in 
the very middle at D, raiſe a perpendicular cut- 


tingWoin 7, I ſay the point T isin the Ellip-. 
ſis and Hyperbole. For becauſe «T is equal to- 


WT, inthe Hyperbole it will be OT-4T==AE, 
and in the Ellipfis it will be o7-þuT== AE, 
Wherefore by the 51 of the 1. the point T is 
in the ſeCtion. 


Prop. 22, 25. Having the vertex of a para- 
bola and the node Au given to deſeribe a parabola 
by points very readily. Producing out Au make 
Av== Au,and taking the point S any where in 
the axis, and from the point S drawing a per- 
pendicular line to the axis , meaſure with the 
Compaſſes uT—=Sv. I ſay the point T is in 
the Parabola. For by the 17. /==WT=Sy. 
Otherwiſe #T=$Sv. So by the 8 e 2 Sv(q)-Su 
(q)=AS*4Au: But by the 10 and 41. Prop. of 
the firſt Book AS*q As=STqz=uTq-Suq. by 
the 47 e 1. Ergo T isin the parabola. After 
this manner infinite of T may be found todraw 
the parabola by. 


Prop. 23, 24, 26, 27- Having by poſition the 4, 
ak = the nodes of the Hyperbole uAEo and of 5. 


the Ellipſis AuoE 70 deſcribe the ſeftion very readi- 


þ. 
ty 
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Fig. ly by poinrs, Meaſure 4: = Aw given within 
I 2, AE in the hyperbole and without in the Ellip- 
| 5: fis; and taking in the axis any point whatſoe- 
ver b upon the centre o , and ſemi-diameter ob 
| | deſcribe an arch, likewiſe upon the centte » and 
| | ſmi-diameter vb deſcribe another arch cutting 
the former in T. I ſay the point T'is in the ſe- 
@ion. For becauſe in the Hyperbole o7-uT—= 
; ov==AE , but in the Ellipfts 07-kuT—=0v== AE 
there will be right lines drawn from either node 
to the ſeltion, and T will be the fetion ; and if 
many T be found , the ſeftion may readily be 
drawn. | 
A Compendium in the 26 and 27 may be ve- 
2- ry well uſed. For let Ao 116 and As 16, it 
will be Ao-Au— AE 100 in the Hyperbole, and 
'' Aox Au= AE 132 in the Ellipſis , therefore ta- 
king as many numbers as pleaſeth 1V, and in de- 
ſcribing the Hyperbole Au-N drawn from », 
and AE-+- A«-i-Ndrawn from 0, ſhall meet in 7, 
but in the Ellipfis deſcribing A«4-V drawn from 
#, and AE-An-N drawn from 0 will meet 1n 7. 
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1. Prop. 28, 29, 30. About any triangle,as ATt, 
to deſcribe a parabola by points. Having biſeCted 
the baie:T in S, joyn the diameter AS, in which 
taking any point b where-ever (whether above 
or below it is no matter) draw by the ſame 
two right lines, one t6P from the angler, ano- 
ther 6d parallel to the baſe, curting the ſide AT 

in 4, and by the point d draw the right line dP | / 
parallel ro AS, cutting the baſe in 5, and the } 
Tight line +bP in P- I ſay, the point Pisin the i 
Parabola, 


—c___ = Xx <<  -.DoToc co 
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Parabola, whoſe vertex is A: For drawing PpB Fig. 
parallel to' the baſe, cutting the ſide A7'in p, ** 
it will be (5S)==ST. BP: : (bS==) d5.4P:; : 5T, 
Pp. becauſe of the triangles 5d4T and dPp which 
are alike, wherefore ST. (ST-5T'=) BP : : BP, 
(BP-Pp==)Bp. therefore ST. BP. Bp are continu- 
al proportionals , wherefore ST(q), 2: : 
ST. Bp :: AS. AB. Therefore by the 7 of the 
firſt Book the point P is in the Ellipſis, 

From hence a Compendium may be drawn 
thus: if the lines AS and ST be divided in ma- 
ny ſimilar parts Ab, b, b, b, &c. and Ss,s, 5, 5, 
&c, Or if AS and AT be divided into ſimi» 
lar parts, viz. Ab,b,b,b, &c. and Ap, p, p, p, &C« 
they may be divided into as many ſmall parts, 
drawing tbP and 5P neglecting the line AT, or 
tbPand pPnegletting the line ST. And note that 
the diviſions Abbbb may be meaſured alſo in AS, 
and then the ſimilar parts of thoſe remains may 
be meaſured towards tr, 


Prop. 31, 32. The eff:ion of theſe is ve- 
ry plain , from what hath been ſaid and decla- 
red in the 28, 29, and 3o Prop. neither is it any 
thing material whether the parabola T Art be 
complete or no; for if the parabola be curtated 
it may be further produced ; or if it be too 
long it may be completed, : 


ProP. 33, 34 35, 36. Having the axis of the 
hyperbole given by poſition, and the ſpecies of rhe 
figure , which is AE to AR. Becauſe 24) dorgins 
hath effeted theſe Problems not fo cloſely, __ 

OD Wi 
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Fig. with that clearneſs as might have been, and be- 


cauſe they are done with much more labour than 
was needful, I have adventured to add my, own 
ſolutions , in reſpect that their demonſtration 
doth very little differ from that of Aydorgius. 
Let it be therefore AE. AR:: 1A(g). Ang) and 
ſet Amadright angles upon the axis AE, and- 
draw out 1-n the Aſymptotos: Then either mea- 
ſoring in the axis of the ſpace 1b= Am, and by 
b drawing bp perpendicular to the axis ; or out 
of the.centre drawing 1b perpendicular to the 
axis, by the point » let the right line b- be 
produced. Further, take the point B however 
or whereſoever under A, and draw BF parallel 
to Am, cutting /m in F : Then upon the centre- 
1 and the ſemi-diameter BF, deſcribe an Arch 
cutting the right line bp in p - And laſtly, make 
BP-—bp, 1 ſay, that the point P is in the Hy- 
perbole : For AE. AR: : I 49.(Am(g)=) 1b 
(9: : 1B(g).(BF(g) =)Ir(g): :(1B(9\-TA(g)=) 


2d. AB*« EB. (Ip(q)-1b(q))—bp(g). But bp(q\—BPg. 


. Ergo by the 13 of .the firſt Book the point B is 
in the Hyperbole. 


Conſef. In the Hyperbole BF(q)—BP9qi-Am 
(9). Notealſo, that if AE given be not the 
axis, bnt the tranſverſe diameter where-ever, 
then there ought ro be given the angle of incli- 
nation, 2d then deſcribing the Aſymptotoi,and 
biſetting the angle betwixt them 1m : either 
take AE for the axis, and then by it find the- 
Ordinartes , and after inclining them to the dia- 
meter according to the angle given. Or : 

| Prop, 
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Prop. 37, 38, 39. Having. the axis..of "the Fig! 


Eliipſis AE, AO, cutting themſelves nntually at 5: 
right angles ir the centre],to deſcribe the Ellipjss by 
poins1, Upon the centre 7'and ſemi-diameters 
I.4, 10 let two circles be deſcribed, and taking 
any point in the outer circle where-ever P, joyn 
7P catting the interior circle in p , then as well 
from P draw the right line,PZ cutting the axis 
AE at right angles in B, as another right line 
from-p, that is pT parallel to AE, and cutting 
PB in T, 1 fay that the point T7 isin the Ellip= . 
fis. For(1P=)TA.PB: : (Ip) 1O.BP. becauſe 
the triangle /PB is cut proportiogally by pT. 
Wherefore from the former it will be (LA(g)=) 
TAs AE.(PB(q)=) AB*EB:: 10). BP(q). 
Therefore by the 4. of the firſt Book Tis in 
the Ellipſis. And ſo taking many Pas many 7 
may be found to draw the Ellipfis. 

Note alſo, that having the Conjugate diame- 
ters of the Ellipſis however , the Elliplis may 
be drawn, for having found the length of the 
Ordinates, as was ſhewed by the lalt equal to 
28T, afterwards they are to be inclined to the 
angle given. 865 08: 


Prop. 40, 41, 4.2, 4.3: Theſe do altogether de- 
pend upon the 28, 29, 30,'31 and 32 Prop. afare- 
going , neither do they anything differ from thoſe, 
excepr, That in theſe not the diameter of the 
fetion it ſelf is given, but a right line 1s divi- 
ded into ſimilar parts, which line 1s parallel to 
the diameter at the end of the Inſcript , and 
therefore ſhail not need ro be here ſet down. . 
P Þ PFroP. 
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Fig. Prop. 44, '4.3- Having the tranſwuerſe diame- 
6: ter fb A erbole AE, Saud oY {4 ſpecies 

of. the\fixure AE to AR and the angle of inclinati- 

on ro-araw the Hyperbdle by points, Let it be AE, 

AR :: FA(g). Am(g) incline Am to AE accord- 

ing to. the angie given, and produce 7» the 

rightline; then taking the point B in AE under 

A where ever, draw BF parallel to Am, cutting | 

Am in'F, and let it be BP(9q)=BF(g)-Anm(g). | 

I ſay the point P 1s in the Hyperbole. For /4 | 

(9). Am(g) : : IBYg). BF(g): : (BF(g)- Am) F 

BP(4). (1B(g)-LA(q) per 6 e 2) =EB»*E A. 

Therefore by the 13, of the firſt P is in the 

Hyperbole. 


Conſeft. In the Hyperbole it is BP(q)=BF 
()-Am(g). 


6. Prop: ' 46, 47. Having by poſition the Aſymp- 
foroi of the hyperbole given , and a point in the ſe- 
ion, to deſcribe the hyperbole by points. Let the 
paint however taken or given by A, draw from 
the + centre (which is always given if the A. 
ſymptotoi be given) and from A draw AZ to 
one of the Aſymptotos , and parallel to the o- ! 
ther ; then meaſure the ſpace Hm:= HI, and | 
drawing mAm, biſeCfted in A by the'2 es. and | 
ſo having found Am the reſt are performed ac- | 
cordiny. to the laft Propoſition. R . 

Or, if- it ſhall feem more fit , to find out the 
axis, and having found it to deſcribe the Hyper- {|} 
bole. Let the point-given in the hyperbole be 
P, and draw the axis 1b. by cutting the angle of 
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the Aſymptotos into two- parts and halves ; Fig. 
and by P draw the right line FPBf perpendicu- 6: 
lar to the axis, cutting the Aſymptotos in F 
and f,and the axis in B- and let it be BQ(q)— 
BF(g)-BP(q). draw. Qn parallel to the axis 
cutting 'the Aſymptotos in -1: and taking an 
equal ſpace 1»==1m in the other Aſymptotos, 

; joyning m Am , cutting the axis in >, the re- 

| mainder of the work followeth, as in the 44 

Propolition, 


_—_ 
- 


: Prop. 48, 49- 1f the axis of the Ellipſis AE 
7 and OV be given, cutting one the other mutually, at 
right angles in the centre 1, to deſcribe the Ellipſes 
by points. Let IX be meaſured equal to [A-10, 
and within the diſtance X take any point b how - 
ever,then opening the Compaſſes to the diſtance 
of 1X , and putting one foot of the Com- 
paſles in, mark out in the other axis where the 
a compaſles will croſs, and note that point with-p- 
6 Laſtly, by p and 6 draw the line pp ==1A, I ſay 
that the point P 1s in the. Elliplis. For, draw- 
ing PB perpendicular to theaxis AE, becauſe it 
is bP=/[O==XA,, it (hall be 1b. bB: : (pp=)) 
IX.bP. and therefore it is ([b-\-Bv9 =) IB, bB: : 
| (IX-+bP=) TA.bP, and IB 9). bB(g) : : IA). 
| bP(q) wherefore alſo IA(q). (1A4(g)-IB(g)) 
: AB*ER: : bPÞ. g).(bP(g)-bB'g)). BP(q). There- 
| fore by the 8 of the firſt Book the point Þ is in 
the Ellipſis: and after this manner raking many 
| b betwixt X and 7, and as many p in 1V, draw 
pbP=1 A, and by that means the Ellipiis, 


Pp 2 - Prop. 


578 Of the Conical Seftions. Lib.z: 


Fig. Prop. 52,53, 54. Having the tranſverſe dia- 


7. 


9 


meter of the Hyperbole AF, and the ſpecies of the 
fignre which is AE to AR , together with the angle 
of inclination, to draw the Hyperbole by points. Let 
it be AE. AR: : T Ag). Am(q).let Am be incli- 
ned to AE according to the angle given ; and 
Jet there be by 7 aline drawn parallel to Am, 
in which taking any point 2 at pleaſure, draw 
4P parallel to LA, cutting the line 1m: in 8, ſo 
that it may be 24P(q)==T4(9)-i-M8(g). I fay 
that the point P 1s in the Hyperbole. For let 
TB be meaſured equal to JAP, and joyn PB=—= 
IM], becauſe by the. 6 e2 (1B(q)) MP(q)==TIA 
(9 '-1-AB*EB. it will be AB*EB=748(4). but 
it is AF. AR :: TA(9g). Am(g):: (M8(q)—) 
AB*EB.IM(q)-=BP(q). Therefore the point 
P js in the Elliphis. 


Conſe, In the Hyperbole it 1s JB=T Al 
NICq). 

And the fame note may be obſerved here as 
was upon the 33 Prop. 


Prop. 55, 56. Having the tranſverſe diameter 
AE aud the Ordinate ST given by poſition, t0 de- 
feribe the Ellipſrs by points, Let it be AS*ES, 
STq ::TAq).10(4). and ſer 1O parallel to ST, 
and joyn AO and EO, and taking in AE any 
point however B, draw by B a parallel to 10 
cutting 4O in p, and EO in Pp- Let the line OF 
be drawn out parallel to AE, cutting the ſame 
BpPpin A,which is the middle point of the ſeg- 
ment xPp, becauſe it is 14 10: ; Of pH. m_ = 


a$ 
[1& 
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TE.1O: : OH.HPp. then let it be BPq— BH(q)- Fig. 


pH(q) that is Bp*BPp by thes e2. Burtit is $- 
AB(q).ABxEB : : AB. EB: : Bp.BPp: : BP(q). 
Bp*BPp. wherefore AB*EB. (BP*«BPp) BP(q) 
:: ABg.Bp(q)::(TA(q)=) TAs 1E.T0q.There- 
fore by the 8 Prop. of the firſt Book the point 
P js in the Elliplis. 

And from hence it alſo appeareth, that if the 
angle AOE be a right angle, the ſeCtion will be 
a Circle, becauſe it is AB» EL==BP(q). 


Prop. 57, 58, 59, 60, 61, 62. Becauſe in the 9. 
parabola ( however the Ordinates be inclined to the 
Aiamerer ) by the 7 and 32 Prop. of the firſt Book, 
is AS.AB: : ST(q). AB:q). It the right line 
AD parallel to the baſe 7'Sr do touch the para- 
bola in A; and if ST be divided into many e- 
qual parts, ſuppoſe 6, noted with the letters s, 
and by every part - there be drawn parallel 
lines to the diameter AS, dividing AD in the 
point 5 equally and alike unto SZ, then civide 
AS equally to the ſquare of the number of 
parts you divided ST into , viz. if ST bedivi- 
ded into 6, then AS mult be diviced into 36 
parts; and making out the ſquare numbers of 
thoſe 36, viz. 1.4. 9. 16. 36. from the firſt pa- 
rallel 5s next the diameter let there be cut off 
5P—=1==Q.1. from the ſecond parallel 55 let 
5P—4==2£.2. be cut off, from the third paral- 
lel 5s cut off 5P=9—=2©.3. from the fourth 
5P—=16==9.4. and fo forwards, &c. noting 
out the ſeveral points P,P, &c. tte curved line 


drawn by the points P, P, P, P, &c. will bea 


Pp 3 parabgla, 
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Fig. parabola. For of the parallels 5 the interior 
9- ſegments 5P betwixt the curved line and the 
baſe sP, every one of them are equal to the ſe+ 
veral rectangles made of the ſegments of the 
bate,viz.sP==t5*5T, which is thus proved : Be- 
cauſe AS is equivalent to the quadrate of 7'S 
Sr, and P: tothe reQtangle Ts*5r by ſuppoiiti- 
on. It will be AS. 1S»ST :: Ps. TS*8t : : ( AS- 
Ps == AB, (1S*ST-T5*41==) BP(q). There- 
fore by the 7 and 12 Prop. of the firſt book Þ {! 
15 11 tne parabola, - But becauſe this laſt demon- 
itracion is ſomething obſcure and Analytical, #| 
here followeth a more Synthetical demonſtrati- | 
on: For , becaule by the > Propoſition of the ©! 
firſt Book it is AS.ST(g):: AB.(BP(q)==) 
Sg): : (AS-AB==) BS. (STiq;-S1(g) which 
by the5e 2) =T's*s4, But AS41s equivalent to 
STg, therefore Ps==BS is equivalent to the re- 
Ctangle 75-577, The. Mechanical performance 
of the deſcription of theſe ſections rhus by 
points, may by a /e&or be eaſily done. 

'And from hence it followeth , that the defe- 
ctive parabola may be ſupplied, and the curta- 
red'continned ; for if there be drawn a tan- 
gent to the point of the continnation from {! 
whence the ſeltion was defcftive, and like © 
wiſe a right line parallel to the diameter he {| 
twixt the tangent and the point to which it is | 
to be ſupplied or continued ; and if the feg- : 
ment ot the tangent betwixt that parallel and : 
the point of contact be divided into equal 
parts , and the parallel it felf into the ſquares 
of thoſe parts as was done before: the _ 
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ward ſegments of the lines parallel to the dia- Fig. 
meter , equal to the ſeveral parts of the tan- 9: 
gent, are thus had, to deſcribe the curved part 

or parts of the parabola withal. 


| Prop. 65, 66, 67. Having the tranſverſe di- Ta 

ameter of the hyperbole AE. ,, and the ſpecies of the 
figure(AE to AR) and the angle of inclination, to 
deſcribe the hyperbole by points. Let it be AE, 
AR: : I A(q). Am(q). and let Am be inclined to 
AE according to the angle given, and draw out 
Im, Im, then having biſeted /m in Z,and draw- 
ing AH ; let there be taken in mn: a point þ 
however, and draw 4P,ſo that.it may be Zh»hP 
—TH*AH. I ſay that the point P 1s in the Hy- 
pzrbole. For lengthning /f parallel to_4#7, 
and extending Am beyond A till it meet with Tf 
in ,and by P drawing FPf parallel to the ſaid 
Am, cutting IA in B, and If in f, and laſtly, 
by the points A and P drawing the right line 
L APl, cutting If in L and JF in /. For be- 
cauſe IH*s AH=Ih+*hP. it ſhall be 1þ.1TH: : AH. 
HP:: HI. hl. and Ih. (1h-IH—=) Hb: : Hl, (Hl- 
. h—YJHhb. wherefore H|=1h. and therefore P! 
—= AL. and becauſe IH— Hm. it ſhall be 2.4 
—= Am. alſo becauſe PF. Am: : Pl.ml: : AL.PL 
: : Am, Pf. it ſhall be Am(q)== (PF* Pf=) per 
6e2, ==BF(q)-BPq. and after the manner.in 
the 44 Prop. of this Book the Hyperbole-may 
be drawn. 

Or otherwiſe it may be demonſtrated after 
the manner delivered in the 63 Prop. of this 


ſecond book, becauſe it is PI=AL, 25 
Pp 4 Conſecty 


G PS EPs = 
_- 
on 4 
7 
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Fig. © Conſett.' h-<hP=IH« AH. 
7. And from theſe it will tbe very eaſe to draw 
the Hyperbole by points, having the Aſympto- 
tos aud the point-in the Hyperbole given, 


ro. Prop. 68, 69. If in the diameter of a ſetti-. 
on there be two points taken, one b within the ſelti+ 
*01gn0t her a beyond the vertex A, and if from the 
point b there be arawn many right lixes cutting the 
iſeFion in the points P,P, P, © c. andif it be in 
every 0c bA. ba: :bP.bp. the carved line drawn by 
all-the points p fhalkbe a ſeflion of the ſame kind, 
name apd- nature with the ſettion' given, For in 
the Parabola's it is 4B. BP: : ab. bp, and inthe 
Pak Got . TT AB.BP :: ab.bp 
Hyperbole's and Ellipfis itis 4 ® = =» + 
ET 0c | EB. BP: ; eb.bp 
That is, AB*EB, BP(g): : ab*eb. bp(g). 


Thus in this ſecond Book 44yaorgins hath 
ſhewed and performed very many ways and va- 
rieties for drawing of the Conical SeCtions by 
points, which are here contracted, (at leaſt the 
very chief from whence the reſt are drawn) in» 
toalittle room : His defign in this Book was, 
to prepare theſe Propoſitions in order toan Ap- 
pendix, which certainly he intended, as appears 
by* his 24ozuuax to the erd hiercof, wherein he 
ſhould treat-of the Organical part of deſcrib- 
ing of theſe ScCtions,or of performing them by 
Inſtruments at one morion,ard to uſe ſo many of 
theſe Propoſitions in this Book for the demon- 
Frating of thoſe Inſtruments, which otherwiſe 
OOnT | te M bs 


v 


C22 4 FE CR ROY TRETT T7 
TO POT "I RTE OK, AE: 2 


0 o > " px \ 4 
{\, ” | Pg | (a4 , "-- ' bad / 
\ \ FR $ > f \ 
IX | 7 —— BZ | 
"RX ths </ þ "I q _ p o 
Fu b \ | « _— a \ 
- | Vi \ 
| | 
! 
{ 


WK 


% 


VB 29-3 


$0 AE eT 5 DAE LEA 64 - ets i 


- 
of 4 
Ke 
, 

4 
, 
A 5 
5 
% 
\ n 


nk 9 COIEIE, ART FOOTY ta . 
7-68 "CO IARC, TI . 


VEE Bb he Sr op 


\ Lib.z. Of the Conical Seitions. 583 


in themſelves may ſeem tedious and trouble. Fig; 
ſome. This I thought good to adviſe the Rea- 19. 
der of , that only thoſe Propoſitions which are 
moſt facile and eaſfie, might be noted for the Me- 


chanick part , the reſt being intended for anos» 


ther end, 
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Books Printed for Obadiah Blagrave at the Black Bear 
' and Star St, Paul's Church-Tard. 


Jyotor Gel's Remains; being.ſundry pious and learned 
Notes and Obſervations on the whole New Teſtament, 


Opening and Explaining all the Difficulties therein ; wherein 
our Saviour Jeſus Chriſt is yeſterday, to day, and the ſame 
for ever. 1lJuftrated by the Learned and Judicious Man Dr, 
Robert Gel ReQor of ary Aldermary, Londun, in Folio. 

Chriſtian Religion's Appeal from the groundleſs prejudice 
of the Scepticks ro the Bar of common Reaſon ; wherein is 
proved that the Apoſtles did not delude the World, 2, Nor 
were themſelyes deluded. 3. Scripture-matters of Faith have 
the beſt evidence. 4. The Divinity of Scripture is as demon- 
ſtrable as the being of a Deity. By Fobnu Smith ReCtor of 
St, Mary in Colcheſter, in Folio. 

An Expoſition on the Ten Commandments and the Lord's 
Prayer. By Mr, Edward Elton, in 40- | 

Remarks owthe Lifg of Biſhop S-nderſon ; wherein is con. 
tained his Judgment upon material Caſes of Conſcience a- 
bout matters of high Concernment, 1n 49, 

Saint Clement the bleſſed Apoſtle St. Paul's Fellow La- 
bourer inthe Goſpel, his Epiltle co the Cormmibians Tranſla- 
red out of the Greek, in 49. 

A Sermon Preached before the King at Windſor Caſtle, By 
Hichard Feggot, D.D. in 4%. 

A Sermon Preached betore the Right Honourabie the Lord 
Mayor and Aldermen of the City of London , Fanuary the 
30th. 1674. By Zjichard Fleggot, D. D. un 49. 

A Sermon Preached to the Artillery Company at S:.,AFfz- 
Yy Le Bow,Sept.13. 1676. By Richard Aleggot,D.D. in 40, 

The Caſe of Foram ; 2 Sermon Preached before the 
Houſe of Peers in the Abby- Church at Weſtminſter, Fan, zo, 
1674: By Sci Ward Lord B.ſhop of Sarww. 

A 


Buoks Sold by Obadiah Blagrave, at the 


A Sermon Preached at the Funeral of George Lord General 
Monk. By Seth Ward Lord Biſhop of Sarum, ingo, - 

A Sermon Preached at the Funeral of thar faithful Ser- 
vant of Chriſt Dr. Fobert Breten, Paſtor of Debiford in the 
County of Acnt, on Math. 24. 36. By Riche Har, D. D. of 
Camberrwel in the County of Surrey, in 49. 

Mercy inthe midſt of Judgmenr,, with a Glimpſe of, or 
a Glance on London's Glorious ReſurreCtion, on Matth 4.y, 
By Chrifopher Flower ReCtor of St. Margarets Lathbury,in 4 0, 
Napttal: : ſeu Colluftatione; Theologica. Cum Tribus Ingenti- 
bus Dubits : viz, De Reditu decem tribuum 5 De Canverſiune 
Fudeorum; De Mecnſurss Sacru Ezekiels, Authore Facobo 
Calvert, 

A Sermon preached before the Lord Mayor and Court of 
Aldermen at St. Aatharme Cree Church, London, April 14. 
1667. being Low-Sunday, upch Malacty 4. 2. By 0&1, 
Aings DD. | 

Weighty Reaſons for tender and Conſcientious Proteſtanes 
tobe in Union and Communion with the Church of Zng. 
land, and not to forſake the Publick Aﬀemblies , in ſeveral 
Sermons on 1 Cor. 1. 10. That ye all ſpeak the ſame things, 
and that there be no dinifiens among you , but that ye be pes- 
fefly joyned together in the ſame MimAd, and in the ſame Fudg- 
ment , on Heb, 10, 25. not forſaking the Afﬀembling of cur 
ſelves together, as the manner of ſome is, in large 89, 

The Grounds and Occaſions bf the Contempt of the Clers 
gy and Religion enquired into, &c. Together with ſome 
Obſervations upon an Anſwer therezo, With Mr. Hobb's 
State of Nature conſidered in a Dialogue between Philawtus 
and Timuthy : To which are added five Letrers from the Au- 
thor of the Grounds and Occaſions of the Contempt of the 
Clergy, 1n large 80 . 

The Pſalms of King David paraphraſed, and turned into 
Engliſh Verſe, according to the common Meetre, as they are 
uſually Sung in Pariſh Churches, by Miles Smith,in large 80, 

The Evangelical Cemmunicant in the Euchariſticai">a- 
crament , or a Treatiſe declaring who 1s fit co recetye the 
Supper of the Lord, by Thil-p Goodwin, in 89. 

A 


Books Sold by Obadiah Blagrave, at the 


A Treatiſe of the Sabbath-day, ſhewing how it ſhould be 
CanRified by all Perſons, by Philip Goodwin, M.A. {5 

A Fountain of- Tears, emptying it ſelFinto three Rivulets, 
-#i2, Of Compunation , Compaſſion , Devotion ; or Sobs of 
Nature ſanQtified by Grace, Languaged in ſeveral Soliloquies 
and Prayers upon various Subje@s, for the benefit of ali thar 
arein affliQtion, and particularly for theſe pretent times, by 
Fobn Featley, Chaplain to His Majeſty. 

- -A- more ſhort Explanation of the Church Catechiſm, 
fitted for the meaneſt capacity,in £9..price 2 d. By Dr.Combcr, 

The Life and Death of thar Reverend Divine Dr. Fuller, 
Author of the Book called the Holy War and State, in 80, 

The true Bounds of Chriftian Freedom, or a Treatiſe 
wherein the Rights of the Law are vindicated , the Liberties 
of Grace maintained, by Sam. Bolton, D. D. 

Fons Lackrymarum,or a Fountain of Tears ; from whence 
doth flow England's Complaint, Feremsah's Lamentations, 
paraphraſed with Divine Meditations,by F.hn Quarles,in 82 - 

The Divine Phyſ:ctan preſcribing Rules for the preven- 
tion and cure of molt Diſeaſes; as well of the Body as the 
Soul , demonltrating , That vitious Aﬀtions ſhorten mens 
Lives, in Bo, 

A good Companien, or a Meditition upon Death, by WW;- 
am Winſtanly, in 129, 

Sele&t Thoughts, or choice Helps for a pious Spirit,a Cen- 
tury of Divine Breathings for a ravithed Soul, beholding the 
Excellency of her Lord Jeſus : To which is added the 
Breathings of the devout Soul, by Z»ſ. Hall Biſhop of Nor 
wich, 11 120; 

The Remedies of Diſcontent,or 2 Treatiſe of Contentati- 
on ,, very fic for theſe preſent Times, 'by Foſ, Hall Biſhop of 
Norwich, in 1:0. 

The Curtezan unmask'd, or the Whoredoms of F-2ebel 
painted to the Life, with an Antidote agaia!t them, or Hez- 
venly Juleps to cool men in the Feyer of Lufts, in 80. 

Etchard's Works, in large $0. 

The admired pizce of Phyfiognomy and Chiromancy, Ma» 
tapoſcopacy, the Symmet ical Proportions and Signal __ 
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of the Body fully and accurately explained, with their natu- 
ral predi@tve fignifications both ro Men and Women, being 
delightful and profitable ; with the Subjedt of Dreams made 
plain : Whereunto is added the Art of Memory, by F:chard 
Saunders in Folio : Tiluſtrated with Cuts and Figures, 

The Sphere of Mircus Minelius made an Englith Poem ; 
with Learned Annotations, and a long Appendix : reciting 
the Names of Ancient and Modern Aſtronomers ; with 
ſomething memorable of them : 1lluſtrated with Coppers« 
Cuts, by Edward Sherburne Eſquize, in Folts. 

Aftro-M 1:orologica, or Aphoriſm's and Diſcourſes of the 
Bodies Cleſtial , their Natures and Influences diſcoyered 
from the variety of the alterations of the Air , temperate, 
or intemperate , as to Heat or Cold, Froſt, Snow, Hail,Fog, 
Rain, Wind, Storm, Lightaings, Thunder, Blaſting, Hurri. 
cane, Tufon, Whirlwind, Irts, Chaſme, Pareltj, Comets, 
their Originil and Duration, Earthquakes, Vulcano's, Inun- 
dations, Sickneſs Epidemical', Macul# Solis , and other Se. 
crets of Nature : Colle@ted from the Obſeryatien at leiſure 
times, of above Thirty years, by F. Goad, in Folzo. 

The New Werld of Words, or a General Engliſh DiQis 
onary, comaining che proper fignifications, and Etymologies 
of all Words derived from other Languages , viz- Hebrexy, 
CArabick, Syriack, Greek, Lain, Italzan, French, Spantſh, 
Britiſh, Dutch, Saxon, &c. uſcful for the Adornment of our 
Engliſh Tongue. | 

Obſervations upon Military and Political Aﬀairs : Writ- 
ten by the moſt Honourable George Duke of «Albemarle , in 
Foltv. Publiſhed by Authority, 

Modern Fortification , or the Elements of Mtlitary Archt- 
teture, praiſed and deſigned by tae lateſt and moſt expe- 
rienced Enginiers of this Iaft Age. Italian, French, Dutch and 
Engliſh ; and the manner of defending and beſieging Forts 
and Places : with the uſe of a Joynt Ruler or Seftor, for the 
ſpeedy deſcriprion of any Fortification , by Sir Fonas Maure 
Knight, Matter Surveyor, 

A General Treatiſe of Artillery or Great Ordinance ; 
Writ in 1t21:an by Tonaſo Morety of Breſcia, Iagener\; Firlt, 
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© Books Sold by Obadiah Blagrave, at the 
to the Emperor , and now to the molt ſerene Republick of 
Vemece, tranſlated into Engliſh , with Notes thereupon, and 
ſome addition'out of French for Sea-Gunners , by Sir F145 
Mowe Knight : With an Appendix of artificial Fire- Works 
of War and Delivhe, by Sir Abraham Dager Knight, Enge- 


- Mer: Hluftrated with divers Curs: 


- The Art of War, andthe way that it is at preſent praQi- 
ſed 'in France , both for Horſe and-Foot ; inthree Parts, in 
large $0. þn; 

A Mathematical Compendium, or uſeful Practices in A- 
rahmetic«, Geometry and Aſtronomy, Geography and Navi- 
gation, Embacteling and Quartecing of Armies, Fortificati- 
ons and Gunnery, Gaugizg and Dialling ; explaining the 
Loyerthius withnew Judices , Napers , Rhodes or Boaes, 
meking of Movements, and the Application of Pendulums : 
with the projection of the Sphere for an Univerſal Dial ; by 
Sir Fonas Move Knight. 

_ The Works of that moſt excellent Philoſopher andAſtro- 
nomer Sir George Wharton Baronet ; giving an account of all 
Fails and Fefhivals, Obſervations in keeping Eaſter ; <Apotes 
lefma; or the Nativity of the World of the Epoche and Eye u- 
ſed by Chronologers : A Diſcourſe of years, Months, and 
days of years; of Eclipſes and EffeRs of the Criſes in-Di- 
ſeaſes , with an excellent diſcourſe of the names , Gems, 
Species efficient and final cauſes of all Comets ; how Aſtro» 
logy may be reitored from Myrimus, in large 89, cum multi 
atus. 

; The PraQtical Gauger , being a plain and ealie method of 
Gauging all ſorts of Brewing Veſſels ; whereunto is added a 
ſhore Synopſis of the Laws, of Exciſe : The third Edition, 
with Additions, by Zohn Mrync. 

A Table for Purchaſers of Eſtates , either Lands or Hou- 
ſes, by Wulliam Leybourne, | 

Blagrave's Introduction to Aſtrology, in three Parts, con- 
exining the uſe of an Zphemersdes , and how to ereCt a Figure 
of Heaven to any time propoſed ; alſo the ſignification of the 
Houſes, Planets, Signs and AſpeRs ; the explanation of all 


uicful terms of Art; with plain aud familiar — 
or 
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for the Reſolution of all manner of Queſtions, and exempli- 
hed in every particular thereof by Figures ſet and judged : 
and Af. 


 Theſecondtreatethof EleRions, thewibg their Liſe 


Plication as they are conſtituted on the twelve Celeſtial Hoti- 
{es-, whereby you are enabled to chooſe ſuch times as are 
proper and conducible to the perfeftion of any matter or 
buſineſs whatſoever. The third comprehendeth an abſolute 
remedy for reifying and judging Nativities ; the fignifica- 
tioa and portance of DireQions ; with new and experi 
Rules touching Revolutions and Tranſits, by F».Blagy ve of 
Reading, Gent. Student 1n «Aftrology and Phyſick,in large 80 . 
Blagrave's Aſtrological Practice of Phyſick ; diſcovering 


| the erue way to cure all kinds of Diſeaſes and Infirmities 


which are naturally incident to the Body of Man,inlarge 89. 

Gadbury's Epbemerides for thirty years, twenty whereof 
are yet to come and unexpired, in 49. , 

Philoſophy delineated , conſiſting of divers Anſwers upol 
ſeveral Heads in Philoſophy , firſt drawn up for the ſarisfi 
Ctionof ſome Friends, now expoſed to publick View and Ex« 
amination; by William Marſhall, Merch, London,in large $6, 

The Natural Hiſtory of Nire,or a Philoſophical Diſcourſt 
of the Nature, Generation, place and Artificial Extra&jion 
of Nitre , with its Virtues and Uſes , by Wiliam Clerke M. 
Defor Londimenſis. | 

The Sea-man's Tutor, explaining Geometry, Coſmogr4. 
phy and Trigonometry , with requiſite Tables of Longitude 
and Latitude of Sea-ports, Traverſe Tables, Tables of Eaſt- 
ng and Weſting, meridian miles, Declinations, Amplitudes, 
RefraQtions, uſe of the Compats, Kalender, meaſure of the 
Earth Globe, uſe of Inftruments, Chares,differences of Sail- 
ing, eſtimation of 2 Ship-way by the Log and Log-Line Cur- 
rents. Compoſed for the uſe ef the Mathematical School in 
Chriſt's Hoſpital Zondon, His Majeſty's Charles TI. His Roys 
al Foundation, by Peter Perkins Maſter of that School. 

The Count of Gabalifl Gabals, or Conferences about ſ&+ 
cret Sciences, rendred from the French, in $0, 

A Plat-form for Purchaſers , a Guide for Builders, and 2 


| Viate for Meaſurers, by Williams Leybourne, in large 89, 


Sir 


Books Sold by Obadiah Blagrave, &c. 

Sir Fonas Moore's Arithmetick, inlarge 89. * 

« Abecedarium Scholafticum , or the Grammar-Scholar's 
Flower- Garden; whercin- are theſe following Flowers;to wit; 
Proverbs, Proverbial Sayings ; Sayings alſo on ſeveral Sub- 
jeQs : both pleaſant, and not lefs profitable to all the weak 
er, (yea, and abler Scholars too) as being very uſeful alſo in 
ſeveral reſpe&s for their more eafie Attainment of the La- 
tine Tongue, by T. Huns, M. A. of Pemb. Coll. in Oxford : 
Now Matter of S. Savzour's Free-School in Southwark , in 
"large 80. 

Mr. Nicholas Culpepper”s laſt Legacy , lefr and bequeathed 
to his deareſt Wife for the publick good , being the choiceſt 
aod moſt ' profitable of thoſe Secrers , which while he lived 
were Jocke1 up1n his Breaſt , and reſolved never to publiſh 
'them till after his death, containing ſundry admirable Expe- 
riments in Phyſick and Chirurgery, The fifth Edition, with 

- Addition of a new Tra&t of the Anatomy of the Reins 
ahd Bladder, in large $0. 

' x Mr, Nicb- Culpepper's Judgment of Dilcaſes,called Sym 
$68 V1 erica ; allo a Treatiſe of Urine, A Work uſeful 
For all that (tudy Phyfick, tn large 80, 

;- Mr. Nicb. Culpepper's School of Phyſick , or the experi. 
mental practice of the whole Art, wherein are contained all 
inward Diſeaſes from the Head to the Foot , with their pro- 
per and effetual Cures. Such Diet ſet down as ought to 
be obſerved in Sickneſs and in Health, in large 80, 

The compleat Midwife's PraQtice enlarged , in the moſt 
weighty and high concernment of the birth of man, contairs 
ing 2 perfect DireCtory or Rules for Midwives and Nurles 
2s alſo 2 Guide for Women in their Conception, Bearing and 
Nurſing of Children, from the experience of our Engliſh, 
242. Sir Theodoret Mazrn, Dr. Chamberlain, Mr. Nich, C«lpcy+ 
þ:r, with the Inſtruftions of the Queen of France's Midwife 
ro her Daughter, in large 89. 11luſtrated with ſeveral Cuts 
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